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* LEASING AVAILABLE FOR 
THOSE WHO QUALIFY. 

* CP/M ALSO AVAILABLE AT 
SMALL ADDITIONAL COST. 

FOR WORD PROCESSING, ACCOUNTING, COMMUNICATION, 
AND MUCH MORE 
THE WORLD'S MOST POWERFUL SMALL COMPUTER IS YOUR 
COMPANY'S PERFECT BUSINESS PARTNER. 
THE PEACH NOW FEATURES THE BEST FINANCIAL SOFTWARE 
VALUE IN AUSTRALIA, THE ONLY FULLY INTEGRATED, 
TRAUMA FREE, BUSINESS SOFTWARE FOR MICROS AND IS 
ALSO COLOUR COORDINATED. OUR 56K BUSINESS PEACH IS 
ONLY $1495 PLUS TAX AND MONITOR. 	SOFTWARE MODULES 
ARE ONLY $295 EACH. 

AUSTRALIAN DEALER LIST FOR THE HITACHI PEACH 

VICTORIA 	 NEW SOUTH WALES 
Compsoft 	 (03) 428 5269 	C.I.S.A. 	 (02) 29 1599 
Computer Country 	(03) 329 7533 	City Personal Computers 	(02) 233 8992 
Direct Data 	 (03) 529 3198 	Computer Cellar 	 (049) 67 5700 
Intrapac Computer Services 	(03) 509 9683 	Computermax 	 (02) 93 1383 
Min it Computer Service 	(054) 43 2589 	Ensoft 	 (02) 601 8493 

	

and (060) 21 5933 	Lakefield Data Systems 	(02) 981 3960 
Electronic Wizardry 	(03) 555 7225 Towards 2000 (049) 69 5213 
Radaro 	 (03) 29 4466 Shoalhaven Business 
Robs Computer Centre 	(03) 791 2900 Equipment (044) 21 5747 
Family Computing 	(03) 560 3103 Pittwater Computer Sales (2) 997 4495 

A.C.T. 
Boulevard Business Services 	(062) 48 5411 

TASMANIA 
NORTHERN TERRITORY On-Line Computers (3)  31 5502 
Darwin Business Machines 	(089) 81 5288 Management Technology (002) 34 4522 

QUEENSLAND 
Computer Joe 
The Data Professionals 
The Electronic Circuit 

(Queensland Distributor) 
Software-80 

(077) 72 
(07) 229 

(07) 52 
(7) 371 

3671 
7101 

8455 
6996 

Toowoomba Computer Centre (076) 32 7542 

WESTERN AUSTRALIA 
Lion Electronics (9)  274 4519 
Micro-Base (Western Australia 

Distributor) (09) 328 9308 
Systems Software (091 339 3842 

SOUTH AUSTRALIA 
Micro-80 (8)  211 7244 
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New 	BASIC manual 

Sinclair ZX81 Personal Compi 
the heart of a system 
that grows with you. 
1980 saw a genuine breakthrough - 
the Sinclair ZX80, world's first com-
plete personal computer for under 
$300. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
$199, the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 
Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power-
ful 8K BASIC ROM - the'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Every ZX81 comes with a comprehensive, specially- writter 
manual - a complete course in BASIC programming, from 
first principles to complex programs. 

Higher specification, 
lower price - 
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 
New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated-
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte HAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

199 
Price includes connectors for TV and cassette, 
FREE manual, sales tax, post and packing 
(but excludes mains adaptor). 

Announcing The 
Complete Sinclair ZX81 
Basic Course — 
Takes the mystery out of 
writing programs! This 
attractive lay-flat reference 
manual contains 240 pages 
of information illustrating 
the use and possibilities of 
the Sinclair ZX81: 
• How to write programs 
• A permanent work of 
reference 
• Numerous examples 
• Every function covered 
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rORDER FORM: SINCLAIR EQUIPMENT (A'ASIA) P/L 
86-88 Nicholson St., Abbotsford, Vic, 3067, Ph: (03) 419 3033 

1.2 AMP Adaptor $17.50 

ZX Printer $190 

ZX paper / 5 rolls $24.50 

$199 

Ready assembled ZX81 Sinclair 
Personal Computer including 
leads, BASIC manual 

$150 
16K-BYTE RAM pack 
(optional extra) 

QUANTITY ITEM ITEM PRICE TOTAL 

The complete ZX81 Basic Course $34.50 

ZX81 Basic Course Casettes $ 7.50 

I enclose cheque/Bankcard/Diners Club/Amex 

Name 	  

Address 	  

	 Postcode 	  

L Signature 	  

Total 	 
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16K- byte RAM 
pack for massive 
add-on memory. 

Available now- 
the ZX Printer 
for only $190 
Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha-
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 
useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

sin~lair 
ZX81 
86 Nicholson Street, Abbotsford 3067. 
Tel: (03) 419 3033 



(03) 602 3439 

(08) 223 1904 

(8) 212 1962 

(087) 258 474 

1,171 392 1152 

(07) 398675 

(07) 204 4993 

(071) 714 740 

107) 391 6233 

(07) 312 330 

(079' 21 058 

(077) 723 502 

(07) 371 6996 

107) 8455 

1091 461 8666 
(9) 328 6944 

109) 3289308 

~sin~lair 
COMPUTER PRODUCTS Available from the following 

leading stores — 
N.S.W.: 
ACORN ELECTRONICS, 
12/541 High Street, Penrith, 2750 	 (047) 212 409 
A.E.D. MICROCOMPUTER PRODUCTS, 
130 Military Road, Guildford, 2161 	 (02) 6326301 
B.B.J. COMPUTER SHOP PTY. LTD., 
329 Pacific Highway, Crows Nest, 2065 	(02) 922 4022 
CISA MICROCOMPUTERS PTY. LTD.. 
Mezzanine Floor, 89 York Street, Sydney, 2000 	(02) 291 699 
COMPUTER FACTORY, 
214 Harbord Road, Brookvole, 2100 	 (02) 938 2135 
COMPUTER GALLERIE, 
66 Walker Street, North Sydney, 2060 	(02) 929 5497 
COMPUTERLAND CHATSWOOD 
Shop 3, Chatswood Plaza, Chatswood, 2067 	(02) 411 7611 
COMPUTERLAND EAST SYDNEY, 
119 Oxford Street, Bondi Junction, 2022 (02) 389 4466/389 4093 
COMPUTERS GALORE, 
99 Military Road, Neutral Bay, 2089 	 (02) 908 2355 
COMPUTER WAVE PTY. LTD., 
Lower Ground Floor, Myer Sydney, 
Cnr. George & Market Streets, Sydney, 2000 	(02) 238 9111 
DAVID REID ELECTRONICS PTY. LTD., 
127 York Street, Sydney, 2000 	 (02) 296 601 
DICK SMITH ELECTRONICS 
(All Stores) 
Cnr. Lanecove & Waterloo Roads, North Ryde, 	102) 888 3200 
DIRECT COMPUTER SALES, 
198 Forest Road, Hurstville, 2220 	 (02) 5708344 
L. & B. TELEVISION SERVICES PTY. LTD., 
250 Crown Street, Wollongong, 2500 	 (042) 286 911 
THE LOGIC SHOP, 
91 Regent Street, Chippendale, 2008 	 (02) 699 4910 
L.S.T. ELECTRONICS, 
11 Fitzroy Street, Tamworth, 2340 	 1067) 663 162 
MICLA SALES AND SERVICE 
123 Jessie Street, Armadale, 2350 	 (02) 725 792 
MINIT COMPUTER SERVICE 
530 Klewa Street, Albury, 2640 	 (060) 215 933 
PAUL DEREZ RADIO T.V. SERVICES, 
67 Mica Street, Broken Hill, 2880 	 (02) 683 4349 
IRINITY COMPUTING, 
Shop 5, 1/9 Palmer Street, Parramatta, 2150 	(02) 683 4349 

A.C.T.: 
COMPUTER WORLD, 

~
071, The Bridge, Woden Plaza  

DICK SMITH ELECTRONICS, 
All Stores 
STEVE'S COMMUNICATION CENTRE, 
57 Wollongong Street, Fyshwick, 2609 

TASMANIA: 
BIRCHALLS, 
118-120 Brisbane Street, Launceston, 7250 
THE LOGIC SHOP, 
120 Murry Street, Hobart, 7000 
QUANTUM COMPUTERS, 
Cnr. Liverpool & Marrington Sts., Hobart, 7000 
J. WALSH & SONS PTY. LTD., 
130 Macquarie Street, Hobart, 7000 

N.T.: 
ASCOM ELECTRONICS, 
66 Hartley Street, Alice Springs, 5750 
EYLES COMPUTER SERVICES, 
14 Wulagl Crescent, Wulegi, 5793 

VICTORIA: 
B.B.J. COMPUTER SHOP PTY. LTD., 
88 Albert Road, Sth. Melbourne, 3205 
C. & G. COMPUTERS PTY. LTD., 
Bowrings Lane, Mildura, 3500 
COMPUTERLAND OF MELBOURNE, 
123 Lonsdale Street, Melbourne, 3000 
COMPUTERLAND, CAMBERWELL, 
399 Riversdale Road, Camberwell 
DICK SMITH ELECTRONICS, 
All Stores 
LOGIC SHOP, 
K-Mart, Store 1001, Bummed Hwy., Bur-wood 
LOGIC SHOP, 
212A High Street, Prahran 
MIND BENDERS OF CROYDON, 
Shop 3, The Centreway, 89 Main St., Croydon 
MINIT COMPUTER SERVICE, 
119 McCrae Street, Bendigo, 3550 
MYER MELBOURNE STORES, 
295 Lonsdale Street, Melbourne 
RADIO PARTS GROUP, 
562 Spencer Street, West Melbourne 
ROD IRVING ELECTRONICS, 
425 High Street, Northcote, 3070  

(062) 80 4944 

(062) 804339 

(003) 31 3011 

(002) 31 0818 

(002) 34 3051 

(002) 35 7511 

(089) 52 1713 

1089) 27 5539 

(03) 699 5622 

(050) 23 6272 

(03) 662 2133 

(03) 813 1300 

(03) 67 9834 

103) 232 2011 

(03) 51 7458 

(03) 7253236 

(054) 43 2589 

(03) 329 7888 

1031 489 8131  

STRACHAN OFFICE SUPPLIERS, 
Shops 5-7, 288 Queen Street, Melbourne 

S.A. 
ACUIS AUST. PTY. LTD., 
185 Pirie Street, Adelaide, 5000 
DICK SMITH ELECTRONICS, 
All Stores 
MYER S.A. STORES, 
Rundle Mall, Adelaide, 5001 
OMNI COMPUTING, 
37 Helen Street, Mount Gambier, 5290 

QUEENSLAND 
ALLIANCE COMPUTER PRODUCTS, 
11 Cracknell Road, Chardons Cnr, 
Anneeley, 4103 
COMPUTER CITY, 
600 Old Cleveland Road, Camp Hill, 4152 
CUSTOM COMPUTER SERVICE, 
41 Diamond Avenue, Kollangur, 4053 
DATACOM, 
Shop 16, S.G.I.O. Arcade, Bundaoerg, 4670 
DICK SMITH ELECTRONICS, 
All Stores 
MYER QLD., 
All Stores, 
270-292 Brunswick Street, 
Fortitude Valley, 4006 
THE LOGIC SHOP, 
Shop 16, Civic Arcade, Brisbane, 4000 
PURELY ELECTRONICS PTY. LTD. 
15 East Street, Rockhampton, 4700 
SCOTT'S AUDIO.OPTICAL, 
90-92 Stanley Street, Townsville, 4810 
SOFTWARE 80, 
Shop 11, 200 Mogill Road, Twinge, 4068 
TEC ELECTRONIC IMPORTS, 
Suite 414, 4th Floor, Fashion Valley Building, 
20 Duncan St., Fortitude Valley, 4006 

W.A. 
DICK SMITH ELECTRONICS, 
All stores 
MICROBASE, 
127 Fitzgerald Street, Perth, 6000 (062) 811 368 

The ultimate course If you own a 
in 1X81 BASIC 	Sinclair ZX80... 
programming. 

Sinclair software 
on cassette. 

The unprecedented popularity of the 
ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most elegant of these on 
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest 
and quality, and then grouped with 
others to form single-subject 
cassettes. 

Software currently available 
includes games, junior education, 
and business/household manage-
ment systems. You'll receive a 
Sinclair ZX Software catalogue witt 
your ZX81 - or see our separate 
advertisement in this magazine. 

Some people prefer to learn their 
programming from books. For them, 
the ZX81 BASIC manual is ideal. 

But many have expressed a 
preference to learn on the machine, 
through the machine. Hence the 
new cassette-based ZX81 Learning 
Lab. 

The package comprises a 160-
page manual and 8 cassettes. 20 
programs, each demonstrating a 
particular aspect of ZX81 program-
ming, are spread over 6 of the 
cassettes. The other two are blank 
practice cassettes. 

Full details with your SinclairZX81. 

The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement 
chip. (Complete with new keyboard 
template and operating manual.) 

With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on 
yourZX80 - including the ability to 
drive the Sinclair ZX Printer. 

sin~lair 
ZX81 
86 Nicholson Street, Abbotsford 3067. 
Tel: (03) 419 3033 



Presenting 	 

The largest personal computer show ever staged in Australia. 

The ist Australian 
Personal 
Computer show 
Centrepoint Sydney ■ 10-12 March 1983 

•One Visit 	"One Single Exhibition 	•One Location 

Meet a $50,000,000 audience with their attention focused exclusively upon personal 
computers for: 

'Commerce 	"Industry 	•Science 	'Education 	"The Home 

We'll provide you with a complete package of services. 

• professional management 

• sophisticated audience promotion 

• show targeted at a precise market segment 

• comprehensive stand construction service 

• step-by-step guide to exhibiting 

• exhibition training films 

• free exhibition consultancy service 

• free promotional aids for all exhibitors 

• daily show news 

• computerised visitor registration 

• exhibitor demonstration areas 

• full range of administrative services 

Act Now to Reserve Space 

Meet Tomorrow's Market Today 
For further details contact — 

öe~ Australian Exhibition Services Pty Ltd. 
1250 Malvern Road, Malvern, Vic. 3144. Tel: (03) 20 1208 Telex: AA 39329. 



Editors 
Sean Howard 
Graeme Domm 

Technical Editor 
Ian Davies 

Production Manager 
Mike Northcott 

Advertising 
Gerard Kohne 
(03) 818 7508 

Distribution 
Manager 
Valerie Meagher 

Typesetting 
Marcia Brown 

Printed by 
Lewis Printing 
500 Clayton Road, 
Clayton, Vic. 

Produced under 
licence from 
Felden 
Productions. 

FEATURES AND SERIES 

Published by Howard Productions, 
462 Burwood Road, Hawthorn, Vic. 3122, 
Telephone (03) 818 1488, Telex: AA 30333 AMJ 

Material contained within Australian Personal Computer is 
protected by the Commonwealth Copyright Act 1968. No 
material may be reproduced in part or whole without the 
written consent from the copyright holders. 

Note to Readers 

With the continuing introduction of new models and brands 
of microcomputers to Australia, it is becoming increasingly 
difficult for APC to cater for each with a particular page or 
column. And so, for space reasons, it is better that the 
columns that have been running to date be dispersed 
throughout APC in Printout, TJ's Workshop, 
Communication and Programs. 	Contributors to the ' 
machine-based columns should continue to send material to 
the columns' authors: C/-APC, 462 Burwood Road, 
Hawthorn, 3122. 
Our thanks to the columns' authors for their contributions 
over the last year. 

116  ADVERTISERS INDEX: 
Who's, what and where. 

111  COMPETITION WINNERS: 
We announce the results of APC's printer competition 
including the twenty runners up who each receive a year's 
subscription to APC. 

86APC-80: 
Ian Davies shows how not to tear your hair out when 
you've made a syntax error in command mode; for System 
80s and TRS-80s. 

75-  `'V COMPUTERS COMMUNICATE: 
This mont„ teve Leibson looks at Serial I/O, including a 
description of the industry standard, RS 232. 

65HIGH DENSITY VDU CARD: 
Our hardware feature for this month: Bruce Hawkins tells 
how to design and build a display controller to give 80 x 24 
character screens. 

i8  A MACHINE 
FOR ALL SEASONS: 
News on Commodore's 
new computer: The 
Commodore 64. 

24SCREEN  PLAY: 
Dick Olney reviews 
games software for the 
Atari 400. In future 
issues other popular 
home computers will be 
receiving the same 
attention. 

31  ADAM OSBORNE: 
While in Sydney recently, Adam took time to speak to 
Graeme Domm in his usual no-holes-barred style. 

42  ANS BASIC: 
The American National Standard for the Basic language 
contains some powerful and, to those reared on Microsoft 
products, unfamiliar features. Mike Parr outlines them. 

44  PATTERNS: 
Alan Sutcliffe introduces a novel and powerful algorithm to 
solve the "hidden surfaces" problem in 3D graphics. 

49  FRAMES OF REFERENCE: 
Continuing Alan Wood's series which explains the facts of 

micro life to the DP fraternity. This 
month — how micros should be 

introduced into 
firms 	which 
already use main-
frames, minis or 
timesharing. 

Page 2 Australian Personal Computer 



32  BENCHTEST 1: 
David Tebbutt examines the 
Osborne 01, Adam Osborne's portable micro. 

Volume 3 No. 4 April 1982 

	 C 
Registered for posting as a Publication Category B. ISSN 0725-4415 *Recommended Retail Price only. 

REGULARS 
6  PRINTOUT: 

All the micro news that's fit to print plus some that isn't — 
including details of a new 3" mini disk drive with a 1/2Mb 
capacity and news on the First Australian Personal 
Computer Show — brought to you by Miriam Cosic. 

38  BACK ISSUES: 
Catch up with what you've missed (if we haven't sold out 
of it). 

40  NEWCOMERS START HERE: 
Our quick intro for those new to computing. 

57TJ's  WORKSHOP: 
Terminal Junkies get their monthly hardware and software 
fixes here. 

73  SUBSCRIPTIONS: 
Cut out the monthly sprint to the newsagent's — have APC 
delivered to your door. 

80  CALCULATOR 
CORNER: 
Hewlett-Packard announces a 
new networking system for 
its programmable calculators 
and desktop computers, plus 
some powerful peripherals. 

82  COMMUNICATION: 
Negative and positive feedback from APC's readers. 

97USER GROUP INDEX: 
Updates and alterations to last month's full listing. 

97  NETWORK NOTES: 
Details of known networks and databases accessible to 
micro users in Australia. 

97  DIARY DATA: 
A listing of shows, conventions and exhibitions for the 
coming year. 

99  PROGRAMS: 
More readers' programs for popular machines. 

113  LAZING AROUND: 
After being misplaced last month, JJ Clessa's column is 
firmly in hand once again. 

BENCHTESTS 

89  BENCHTEST 2: 
Ian Davies brings the first-ever full test of Applied 
Technology's Micro Bee. 

Australian Personal Computer Page 3 



Ref Ref Ref 
No. Title No. Title No. Title 
001 DIG & BURY 101 HESCCOUNT 403 BREAKOUT 
002 U.F.O. SHOOTING 102 DRAGON MAZE 404 INVADER FALLS 
003 SUB-ATTACK 103 HESPLOf 405 VICTERM 
004 MOORSE 104 MAZEOFMIKOR 406 VICAT 
005 RAINBOW 105 PINBALL. 407 VICHECK 
006 CRAZY BALLOON 106 SKIER 408 SPACE DIVISION 
007 MOLE ATTACK 107 SIMPLE SIMON 409 LONG DIVISION 
008 SUBMARINE 108 TANK WARS 410 SUPER HANGMAN 
009 NAVAL BATTLE 109 VICTREK (8K) 411 GLOBBLER 
010 FIRE TREK 110 FUEL PIRATES 412 THE ALIEN 
011 TREASURE CARRY IN 111 PAK BOMBER 413 3D MAZE 
012 HEAD ON 112 LASER BLITZ 414 CAROM 
013 I.C.B. MISSION 201 HOUSEHOLD FINANCE 1 & 2 415 RACEWAY 
014 BALLOON BOMBER 202 HOUSEHOLD FINANCE 	& 4 416 LASER WAR 
015 TEN PIN BOWLS 203 VIC TRAP 417 DRAGON MAZE 
016 HI-RES. DEMO 204 SEAWOLF 501 JUNGLE 
017 VIC CUBE 205 BOUNCE OUT 502 DUNE BUGGY 
018 MONSTER CHASE 206 MONSTER MAZE 503 SKI-RUN 
019 LASER FIGHT 207 HOME INVENTORY 504 THE WORM 
020 EUREKA STOCKADE 208 MATHS HURDLER 505 SUPER WORM 
021 LUNAR LANDER 209 LOAN ANALYSER 506 COSMIC BATTLES 
022 ROCKET COMMAND 210 CODE MAKER 507 SPACE DEFENSE 
023 CITY BOMBER 211 CODE BREAKER 508 FROGGER 
024 MINEFIELD 212 CAR COSTS 509 CAR RACE 
025 HANGMAN 301 METEORS 601 A-MAZ-ING (6K) 
026 PACKMAN 302 DEPTH CHARGE 602 AMOK 
027 SUPERLANDER 303 GUNFIGHT 603 MASTER WIT 
028 TARGET 304 ASTEROIDS 604 ALIEN BLITZ 
029 MAZE 305 VICVADER 605 KIDDIE CHECKERS 
030 PIANO/DRAGON 306 UFO ATTACK 606 SIMON 
031 SOUND EFFECTS 307 SLOT MACHINE 607 WALL STREET 
032 CHEQUE BALANCER 308 SLALOM 608 VICALC 
033 AUNT SALLY 309 INDY 500 701 SPACE INTRUDERS 
034 SEMAPHORE(3K) 310 OTHELLO 801 CHECKER KING 
035 SEMAPHORE(6K) 401 STAR WARS 802 TIME TREK 
036 CHARACTER CREATOR 402 SKY MATHS (6K) 901 MIN-VIC 

VIC SOFT 
Over 100 Cassettes available 

NOW FOR VIC 20 COMPUTERS 
for only '1 2.00  each 

Tear out this page now and send your order in to the following 
dealers: 

SOUTH AUSTRALIA 
Colour Computers 
220 Morphett St 
Adelaide (08) 223 1900 
N.S.W. 
South Coast Computers 
90 Worrigee St 
Nowra (044) 21 552 

TASMANIA 
Advanced Electronics 
5A The Quadrant 
Launceston (033) 31 7075 
VICTORIA 
Edible Electronics 
50 Park Street 
Abbotsford (03) 41 5708 

N.S.W. 
Computer Cellar 
136 Maitland Road 
Mayfield (049) 67 5700 
WESTERN AUSTRALIA 
Victoria Park Computer Centre 
38 Teddington St 
Victoria Park (09) 361 1355 

ACT 
Steve's Comm. Centre 
57 Wollongong St 
Fyshwich (062) 80 4339 

or direct to... 

Vn 	SOFT P.O. BOX 251 

 T ES ( 9) 3 1u  355AL A S 6110 l MEEDMI 
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MAIN DISTRIBUTOR: 

VIC SOFT P.O. Box 251 
Gosnells 6110 W.A. 
Tel. (09) 361 1355 DINERS CLUB 

AMERIG9N  
EXPRESS 

I I 
«; 

2 
0 

EXPANDER BOARD,P~~~ 
FOR VIC 20 
It is still under wraps but we will tell you WHAT 

IT CAN DO!! 
See it now at the following dealers: 
SOUTH AUSTRALIA TASMANIA ACT 
Colour Computers Advanced Electronics Sieve's Comm. Centre WESTERN AUSTRALIA 
220 Morphett St 5A The Quadrant 57 Wollongong Si Victoria Park Computer Centre 
Adelaide (08) 223 1900 Launceston (033) 31 7075 Fyshwich (062) 80 4339 38 Teddington St 
N.S.W. VICTORIA N.S.W. Victoria hark (09) 361 1355 
South Coast Computers Edible Electronics Computer Cellar 
90 Worrigee St 50 Park Street 136 Maitland Road 
Nowra (044) 21 552 Abbotsford (03) 41 5708 Mayfield (049) 67 5700 

By now you must be delighted with your Vic 20 
and are starting to realise more fully the 
enormous potential that this product offers. 
The value of a computer that uses the same 
micro chip and operating system as a world 
wide success gives it a range that will be hard to 
match in a totally new computer. The addition 
of a colour display makes it a very up-market 
product right from the start. 
We have taken this microcomputer with its 
power unit, its modulator, decided upon the 
expansion you would need and condensed it all 
into an expandable computer system. To allow 
you sufficient power we have replaced the 
small power supply with a specially designed 
power pack. We are giving you a mother board 
with 7 cartridge expansion sockets. 
The cassette port and disc port are still totally 
usable as are the games paddles etc. Your 
modulator will now be held at the rear of the 
expansion board. 
We have housed your new computer system 
including the Vic 20 itself in an aluminium shell. 
The front of the housing follows the contour of 
your Vic 20 while the rear is raised to give 
protection to your cartridges. 
As an option we offer an aluminium cover to 
give greater security and protection, at the 
same time providing a base for your television. 
Educational users will no doubt secure this 
cover to the main shell preventing the removal 
of cartridges. 
The power pack has an extra 24 volt rail and 
socket at the side of the shell that will power the 
new Arfon Micro Printer which is being 
especially designed for our Vic 20 range. 
We wish you continued success with your new 
Vic 20 system and look forward to any 
correspondence you may like to send to our 
users group. 

APPROVED FOR USE WITH THE VIC 20 COLOUR COMPUTER 
From basic unit to basic system with one push. 

AVAILABLE NOW 40 COLUMN CONVERTERS!! 
STOP 

PRESS!! 
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shape 

Two newly released 
machines are the Canon 
CX-2 (which was 
announced last year, 
and then its Japanese 
suppliers went very 
quiet for a long 
while, because the 
machine didn't work), 
and the Sirius 1 (see 
March Printout). 

There is quite a contrast 
between these two machines. 
The Canon uses an 
uncommon central chip, the 
Motorola 6809, while the 
Sirius uses the Intel 8088 (the 
same as that in IBM's 
Personal Computer). 

It also happens that both 
chips are half-way between 
the old eight-bit machines 
(the Intel 8080 and the 
Motorola 6800) and the new 
super-powered 16-bit 
machines, the Intel 8086 and 
the Motorola 68000. The 
main difference is that Intel 
has gone to the trouble of 
making sure that users can 
move from this `stepping 
stone' to the big chip 
(Motorola has not), while 
Motorola has produced a big 
chip which is actually several 
degrees more sophisticated 
than the old (Intel has not, 
yet). 

So the companies are 
about level overall, with first 
the one, then the other 
having the more modern chip. 

On the one hand, anybody 
prepared to wait a year can 
get a better chip than is on 
offer today. On the other 
hand, anybody who waits a 
year will have to have some-
thing for the rest of us to buy 
this year, and will want to grab 
the most effective chip 
available. 
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Miriam Cosic and associates report on the latest news from the world micro scene. 

16-bit battle takes 
At the moment the 6809 

has been available for a lot 
longer than the Intel 8088, 
and should logically have sold 
more chips. Converting 
systems from the 8080 to the 
6809 would have been a hard 
task, harder than converting 
to the 8088 (because of 
XLT-86 which converts 8080 
source code to 8088 or 8086 
source code). Although Intel 
produced both 8080 and 
8088, and though the 
numbers are similar, there is 
no similarity between them. 
Software which runs on one 
will not run on the other, and 
you can't plug the new one 
into the empty socket on the 
old boards. Without starting 
the philosophical argument 
as to why it seems certain 
that people using the 6809 
have been less effective in 
getting products to market 
than have IBM and Sirius 
with Intel's 8088. 

Canon is a good example 
of what can go wrong. The 
machine first appeared with its 
essential operating software 
more than a year ago and 
then could not be released 
onto the market because 
that software was faulty. 

A year ago, the 6809 was a 
very powerful micro engine. 
A machine with that chip plus 
128 kbytes of memory was a 
winner because it would have 
twice the internal storage 
capacity of any 8080-based 
system, a great deal more 
processing power and the 
ability to work on longer 
words. 

It is often suggested that a 
16-bit word length isn't signi-
ficantly more important than 
an 8-bit one and that what 
really counts is the program 
which the chip runs. 

This simply isn't true. 
In a really powerful, 

comprehensive word and text 
processing program, the 
computer has to keep track 
of simple characters, and 
keep them in order on the 
screen, no matter what order 
they occur inside the compu-
ter memory. It also has to 
keep track of flagposts, such 
as paragraph indents special 
boldface type or underscore 
words, superscript and sub-
script notation, and printing 
commands such as new pages, 
proportional spacing, and so 
on. It is also nice to be able  

to use the text to index the 
document automatically. All 
these things are possible with 
an 8-bit design, but are far 
easier, and far quicker, on a 
16-bit design. 

Even at its simplest, a 
sixteen-bit code can contain a 
character and 255 different 
`characteristics' such as type 
face, and so on. 

Another advantage of 
16-bit engines, frequently 
overlooked by the 'do we 
really need them?' brigade, is 
that most can address vastly 
more memory than 8-bit 
machines. You can therefore 
keep a larger amount of text 
in memory if you're proces-
sing words, which is easier 
and quicker than shuffling it. 
to and from disk. 

The actual power increase 
of the 6809 over the 8080 
and its older brothers can be 
illustrated by the release last 
year of the Unix operating 
system by South West Tech-
nical Products. SWTP called it 
Uniflex (because it differed 
very slightly from the Bell 
Telephone original, and for 
copyright reasons). Uniflex 
turned out to run acceptably 
fast, according to experts 
who were used to Unix. 

But it is accepted by most 
operating system designers 
that ordinary 8-bit 
systems would take so long to 
work their way through the 
Unix system that they would 
almost never get round to 
running any software the user 
wanted. So, although the 
6809 has many characteristics 
of an 8-bit micro, it also 

' has enough of the nature of a 
16-bit machine to run an 
operating system which was 
designed for 16-bit Digital 
Equipment minis. 

If the 6809 is to succeed it 
must appear in sufficient 
different machines — and 
those machines must be sold 
in sufficient numbers, to 
attract software writers. 
Software writers are very 
pragmatic: they use the 
machine they have in front of 
them and, if they think they 
can sell the code they have 
written they will. But if they 
find that there are only two 
or three other users in the 
country, then they won't 
bother. 

The IBM micro is selling in 
enormous numbers, and other 
microcomputers use the same 
8088 chip or its big 8086 
brother. These are now 
appearing on the market in 
twos and threes, and some of  

them are already selling in 
tens and hundreds. 

If the Canon had been on 
the market, actually selling in 
tens and hundreds, for the 
last year, there would now 
be several thousand, all 
attracting their programmer 
owners to write code for their 
colleagues. But it has been 
under wraps for a year — and 
now it is neither ultra-
modern, nor particularly 
powerful, nor particularly 
cheap. A year ago, it was all 
of these. 

All other things being 
equal, the 6809 chip would, 
nonetheless, now start 
appearing in greater numbers 
than the Intel 8088. How-
ever, IBM's choice of the 
8088 means that all things are 
no longer equal nor is there 
any chance of their becoming 
so. 

The next chapter, now 
unfolding before our eyes, is 
the emergence of the true 
16-bit chips, starting with the 
relatively primitive 8086, and 
moving up through the Intel 
family with the iAPX 286. 

The difference between 
the 8086 and the chip inside 
the 286 processor are enor-
mous, but they don't get 
in the way of old software. 
With people moving from the 
old 8-bit 8080 to the 
8088 or 8086, the problem 
was literally one of transla-
ting all the software in the 
new vocabulary used by the 
bigger chip. But the 8086, 
although bigger than the 
8088, has the same instruc-
tion vocabulary and so does 
the even more sophisticated 
iAPX 286, officially 
announced in February, by 
Intel. 

This processor is not a 
single chip. It obeys the same 
instructions, but needs a 
totally different circuit board 
to power it up and feed it 
signals. Having done that, the 
system builder gets six times 
the processing speed of the 
8086 and 16 times as much 
memory — 16 megabytes 
worth — to load programs 
into. More to the point, 
programs running in that 
large block of memory are 
watched and monitored by 
the electronics of the pro-
cessor, rather than having to 
be monitored by the system 
builder's own operating 
system. 

The important effect of 
this is that a user can now 
look forward to the day when 
his systems runs two or three 
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Looking for ....... 
A MACHINE CAPABLE OF 
SCIENTIFIC FUNCTIONS ? 

ADVANCED WORD 
PROCESSING ? 

A TOP BUSINESS SYSTEM ? 

HIGH RESOLUTION COLOUR 
GRAPHICS ? 

POWER AT A PRICE 
LOWER THAN YOU 

IMAGINED POSSIBLE ? 

1 

l 

(0) HITACHI PEACH 

RADARO COMPUTER CENTRE 
1100 TOORAK.ROAD, HARTWELL, VIC. 

TEL. 29-4466 29-5570 

WE ARE HITACHI PEACH DEALERS. 

WE DON'T SELL OTHER BRANDS. 



HA 250=L7 = 
MELBOURNE VIC 96/92 12N 

MR SEAN HOWARD 
AUSTRALIAN PERSONAL COMPUTER 
462 BUR WOOD RD 
HAWTHORN (462) 

IMPORTANT NOTICE 
AT9.01AM (MELBOURNE TIME) 22ND MARCH, 1982 
THE AUSTRALIAN BEGINNING WENT ON LINE TO THE 
AUSTRALIAN PUBLIC. 
THE AUSTRALIAN BEGINNING IS AUSTRALIA'S 
FIRST COMPLETE MICROCOMPUTER INFORMATION 
SERVICE. 
THIS DAY REPRESENTS THE DAWNING OF A NEW 
COMPUTER ERA IN AUSTRALIA AS NOW EVERY HOME 
AND OFFICE CAN AFFORD LARGE COMPUTER 
CAPACITY AT MICROCOMPUTER PRICES. 
THE METHOD OF MARKETING MICROCOMPUTERS AND 
THEIR ASSOCIATED SERVICES IN AUSTRALIA WILL 
NEVER BE THE SAME AGAIN. 
REGARDS, 
GARY WAYNE ALPERT, 
MANAGING DIRECTOR, 
COMPUTER COUNTRY AND THE AUSTRALIAN 
BEGINNING 
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more different operating 
systems — such as CP/M, 
Unix, Pick and Pascal — 
simultaneously, without any 
confusion. And this means 
that if your word processing 
package runs under CP/M and 
you want to link it to a 
communications package that 
calls up remote computers 
automatically under Pascal 
and pass information to a 
Unix-based database manager, 
then this can (theoretically) 
be done. On the current range 
of 16-hit micros, it isn't 
even theoretically possible, 
because they don't have the 
iAPX ability to segment its 
memory, translate program 
addresses and protect data in 
the segments. 

Motorola, perhaps a bit 
behind on the 6809 com-
pared to Intel's 8088, has a 
lead in the true 16-bit 
market. Its 68000 is now 
appearing in commercially 
available systems, culminating 
in the Radio Shack (Tandy) 
announcement of an upgrade 
for its Model II micro, using 
that chip. 

This machine already has 
the ability to segment and 
manage its memory — or 
would have if Motorola could 
produce more than a few 
samples of the important 
memory management chip — 
and is regarded as more 
sophisticated than anything 
Intel can make today, or 
perhaps for the next year. 

However its life is not all 
mapped out in terms of 
sweetness and roses, because 
behind the 68000 there is 
already a much more power-
ful 32-bit processor available 
from National Semi-
conductor. And several 
companies now have systems 
with this 32-bit chip working 
(in prototype). Zilog's Z8000 
family is not much less  

sophisticated than Motorola's 
68000, and that company is 
known to be working on the 
next family too. 

Don't do anything so 
stupid as betting that the 
6809 is therefore dead, or at 
least doomed to the obscurity 
of technological ideas such as 
the 72rpm record. But on the 
other hand, don't bet on 
seeing more 6809 chips than 
Intel 8088 ones, either. 

Not so mad 
Max 

Computer Max, who we hope 
is no relation to Mad Max, has 
opened up shop in Brookvale, 
NSW. Capitalising on the fame 
of electronics king Dick Smith, 
the company is promoting itself 
with the line: "You all know 
(Electronic) Dick, now meet 
Computer Max." 

Ignoring the ribald 
implications of (Electronic) 
Dick, all we can say about Max 
is the new Osborne 1, the 
Hitachi Peach, Apple and a 
Toshiba system. 

To lure in sales prospects, 
Max is giving every visitor to the 
shop the chance to win an Atari 
400 micro. Max is at 539 
Pittwater Road, Brookvale, 
NSW (ph: 02 93-1383). 

Apple Logo 
When teaching people to 
program, it's tempting to 
make it as easy as possible 
and start with Basic. Not 
everybody agrees this is a  

good idea, because of the 
habits of thought which get 
learned (unconsciously) along 
with that language and which 
can prevent the programmer 
from ever becoming as skilful 
in analysing problems as he 
might have been, had he 
learned some other way. 

That, at least, is the theory 
behind the language Logo, 
which Apple has adopted  

`because of the widespread 
use of Apples in education', 
said the Logo company, Logo 
Computer Systems Inc. 

The deal between Logo 
and Apple should bring the 
language to Australian 
schools, since Apple now has 
world-wide distribution 
rights. 

EDD EA MES 

EDD EAMES is pleased to present 

U-BOAT COMMANDER 

a 16K game of submarine warfare - 
simulating a raid on an enemy harbour 

suitable for TRS 80, level Tr, 
and SYSTEM 80 computers 

send $19.95 
+ $1.00 for handling 

to 

PO Box 740 
Geelong 

Victoria 3220 
Australia 
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INTRODUCING Presenting CaleStar — another standard-
setting software product in the WordStar 

CAL STAR: 	tradition. 
CalcStar is MicroPro's new electronic 

spread sheet and financial modeling program - 
a sophisticated, yet easy to use, calculating 

and planning tool for all CP/M°based 
computers. 

The ultimate electronic spread sheet. 
CaleStar calculates solutions to complex 

numerical problems in business and finance. 
Helps you make budget plans and sales fore- 
casts with greater speed and accuracy. And 
projects figures into the future to answer the 

"what if ' questions you face in business. 
And CaleStar also has a unique MicroPro 

TM 	advantage: It joins with WordStar to combine 
spread-sheet and word-processing capabilities 

in several powerful 
ways. 

ANOTHER 
INDISPENSABLE 

BUSINESS 
PROGRAM FROM 

M IC ROPROÖ 
THE WORDST 

PEOPLE. 
CaleStar software eliminates the need to use ledger 

paper ever again. It turns your video screen into a 
"window" on a giant electronic ledger sheet, with up to 600 
entries arranged the way you want. Then, by inserting 
formulas into CaleStar, you create financial models that 
simulate the future numerically. And predict the outcomes 
of your business decisions. 

When you notice what CaleStar can do for your 
business, you'll wonder how you ever got along without it. 
(If you're now a WordStar user, you probably already know 
the feeling.) 

The MicroPro bonus. Like WordStar, CalcStar is 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CaleStar's greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use 
WordStar's printing options, like boldface and underlining, 
to dress up financial documents. And you can insert sections 
of CaleStar's spread sheets into your WordStar documents. 

This kind of flexibility should come as no surprise if 
you're already familiar with the MicroPro software family -
a line of programs designed to work together to multiply 
your problem-solving power. Call or visit our showroom to 
find out just how big a difference all MicroPro products can 
make in your business. We predict you'll discover it's not 
just CalcStar or WordStar that's indispensable. It's 
MicroPro. 

A glance at CaleStar features 
Runs on CP/M version 2.0 or above. with 80-

column screen, addressable cursor, and at least 
48K memory. 56K or more is recommended for 
fullest utilization. 

Highly user friendly: Call up lull screen of 
help or use help menu. WordStar-like cursor 
commands User's guide shows you the basics. 
Intl all from menu OR a WordStur file. 

Stores formulas and l'arntuts along with data. 
for convenience and less chance of error. 

Math functions include average, minimum. 
maximum. logarithms. exponents. and regression 
analysis. 

SOFTWARE 
THAT MEANS BUSINESS 

MicroPro 
Australian Distributors: 

Microprocessor Applications Pty. Ltd. 
48 Rutland Road, Box Hill. Victoria 3128 
Phone : (03) 890 0277 Telex : AA 31187 

CP/M Is a trademark of Digital Resenreh Inc. 
Dealer inquire, un licit 
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MANAGER 
By Andrew P. Bartorillo 
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A complete management tool for the home budget, this useful program helps keep track of your in-
come and expenditures and provides an easy method of budget allocation. 

MONEY MANAGER answers the question, "Where does it all go?" by categorizing the outgo of your 
money in accounts that you design according to your needs. It provides a means of keeping complete 
and accurate records, including an itemization of your tax-deductible expenditures—you can imagine 
the time savings at tax time alone! 
You can store information on up to 100 checkbook entries per month (250 with 48K), specify any 
automatic withdrawals (such as automatic mortgage payments), keep a separate list of tax-
deductibles, and record expenses by category. Checks payable to charge card companies and other 
lump payments may even be broken up to be placed into the proper individual categories. If you have 
a lineprinter, MONEY MANAGER will provide formatted printouts by category and time period. 
MONEY MANAGER requires a TRS-80" model I or Ill with a minimum of 32K and one disk drive. Order 
this time and money saver now for only $49.95. 

ACORN PROGRAMS ARE AVAILABLE AT FINE COMPUTER STORES 

LOST COLONY 

By David Feitelberg 
It's the world's first deep space col-
ony and you are the economic 
manager. A remarkable simulation, 
LOST COLONY arms you with 
maps and charts as tools for 
resource management. You assign 
human and robotic labor, explore 
new land, and set production 
quotas. At the same time you must 
determine equitable pay scales and 
taxes. 

Communicate through your model I 
or Ill using full sentences or short 
commands. A challenging game. it 
might give you insight into real life 
management as well. Available on 
16K tape or 32K disk for only $24.95 
each. 

tk 

By William Godwin & 
Don Knowlton 

EVEREST EXPLORER lets you 
challenge the world's highest 
mourlain without ever leaving 
home, You make all the decisions 
in this logistical simulation. 

You select the manpower, food, 
fuel, shelter and oxygen you need. 
Then manipulate your resources to 
outwit the elements and terrain, 
establishing ever higher encamp-
ments. Will you reach Everest's 
29,028 foot summit—and return to 
tell about it's Just $24.95 for model I 
or Ill. Order on 16K tape, or the 32K 
disk version which includes a "save 
game" feature and other 
enhancements. 

ASTROBALL 

By John Allen 
More features, thrills, and sound 
than even our famous PINBALL. 
With ASTROBALL in your TRS-80' 
model I or Ill the arrow keys 
become flipper buttons, the screen 
becomes the play board, and you 
become the "Pinball Wizard!" 

A flying saucer and moving space-
ships add to the fun. Knocking out 
five meteors earns you an extra 
ball, while black holes swallow the 
ball in play. ASTROBALL's five skill 
levels will have all your family and 
friends lining up for the pinball ac-
tion. Available on 16K tape or disk 
for just $24.95 each. 

EVEREST 
EXPLORER 

~ '^1 

• lredr'rn,rrk of Tandy dy Corp 

detest 
Software 
26 Station Street, 
Nunawading, Vic. 3131. 
(03) 877 6946 

ALL ACORN ENTERTAINMENT 
SOFTWARE SUPPLIED FOR 

TRS•80* MODELS I & 111 

MAIL ORDERS: Include $1.00 shipping & handling. 

DEFOREST SOFTWARE & THEIR DEALERS ARE THE ONLY AUTHORISED ACORN STOCKISTS IN AUSTRALIA 
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Ohio resolution 
High resolution colour graphics 
are now available for home and 
business computers of the Ohio 
Scientific kind. 

The Ohio C8P-DF floppy 
disk video system can be 
hooked up to a colour tele-
vision set, and provides 16 
colours with a resolution of 
512 x 256 points. It has been 
running in business applications 
for some months. 

Optional facilities include 
dual sided disk drives, high 
speed processor and memory, 
voice output synthesiser, remote 
control security system for 
home or business, and assorted 
research and development 
boards. 

Software includes a variety 
of standard business packages 
with word processing, 
inventory, mailing lists, etc. 
Nine educational disks cover 
topics from geography to maths 
to speech therapy. There are 
ten games disks, each containing 
seven games, including star 
wars, golf and etch-a-sketch. 

The C8P-DF operates under 
two operating systems and 
responds to Basic and machine 
language. 

Contact the TCG Group, 
Australian distributors for 
Ohio Scientific, at head office 
in Sydney on (02) 439 6477, or 
in Melbourne on (03) 568 6133. 

With remorse 
Having been caught out over-
doing the verbal dramatics in 
this column, I must mention 
that there is no need to pressure 
ANZ Books for a copy of 
Gletzer's Introduction to Word 
Processing. Those estimable 
dealers have had it all along. 
It's available from good 
Australian bookshops for 
$17.95 and, if you can't find it, 
ring ANZ on (02) 452 4411. 

Pearls before 
swine 
A new type of application 
generator, allowing users with  

no computer experience to 
describe their requirements 
visually and in English to a 
microcomputer, is available 
from Relational Systems 
International in the US. It's 
called Personal PEARL, and 
evolved from the company's 
earlier software tools. The 
original program generators 
were designed to relieve 
professional programmers of 
the repetitive aspects of pro-
gramming. 

Personal PEARL enables 
the arrangement of information 
in any way needed, and auto-
matically generates applications 
according to user requirements. 

It retails for $US295 and can 
be used interchangeably on all 
micros. RSI can be contacted 
at 5002 Commercial Street, 
S.E., Salem, Oregon 97306; 
Tel: (503) 363 8929. 

Mini mini floppy 

A new 3 inch compact floppy 
disk is available from Japan 
through Delta. Developed by 
Hitachi and Matsushita, and 
manufactured by Hitachi 
Maxell, the format has been 
standardised by the three 
companies to help promote  

wide acceptance and use. 
Delta will initially and 

primarily be distributing the 
little disks for use with their 
Hitachi computers, though 
Shugart pin compatibility makes 
them suitable for other brands. 

The disks are plastic 
cartridges, about cigarette 
packet sized, with dust excluding 
stainless steel shutters which 
pull back on insertion into the 
drives. (see pie. below) 

Recording format, data 
transfer rate and rotation speed 
are the same as existing floppies, 
providing compatibility with 
ordinary controllers. Because 
they also have the same 
recording capacity, data can be 
transmitted from the mini to 
the new compact floppies. 
A Write Protect mechanism is 
available. Storage capacity is 
''/2Mb per double density disk. 
No prices are available at this 
stage, although it is thought 
that both drives and disks will 
be less expensive than normal 
5 inch floppy systems now 
available. 

The manufacturers point 
out, as a feature, that the 
backbone of the case can be 
used for titles, but this very 
thickness also makes them 
bulky for storage. 

According to John Millar, 
of Delta, the Australian release 
is two weeks ahead of the  

Japanese release and three 
months ahead of the projected 
US release. He intends to start 
shipping 500 units a month. 

VlCissitudes 
Continuing its habit of tying the 
underclothes of its dealers into 
intricate patterns, Commodore 
has handed the VIC to Dick 
Smith to be marketed through 
his chain of shops. Dick Smith 
is offering his usual seven-day-
money-back-if-you're-not-happy 
deal, plus the three month 
warranty, plus your name in a 
barrel for a`Datsun Stanza to 
be given away in November. 

Supplies of the VIC are still 
not flowing freely. While 
Commodore dealers were 
apparently mildly surprised 
that a dealership went to 
Dick Smith after protestations 
to the contrary, the expected 
volume of sales meant that they 
didn't actually get paranoid 
about it. However, the fact 
that a quarter of the initial 
shipment of 2,000 went to 
Dick Smith while the old faith-
fuls have lots of back orders, 
I'm told, was mildly worrying. 

Commodore is also hassling 
with a delayed reaction from 
the state governments on 
certain standards. The standards 
apparently axe not actually 
being contravened but, in 
accordance with the axioms of 
red tape, the fact that there 
aren't a number of forms in 
triplicate testifying to it, has 
brought a freeze six months 
after the initial go ahead. 

Business 
contender 
Twinlock Australia, with a 15 
year history in paper-based 
systems, has moved into com-
puting with a business system. 
Based around hardware from 
Mitsui in Japan, the Twinlock 
MCS has integrated Australian 
business software at a very 
competitive price. 

Although developed as a 
complete business system, 
Twinlock points out that, The compact Floppy's size compared with the normal 5 inch disk. 
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OVER 6,000 SOLD! 
Australia's most 

popular computer 
DICK SMITH 
SYSTEM 80 

now even 
better! . 

All new Expansion 
Unit — you save! 

A brand new model — now with extra value! The 
first row of 16K RAM is fitted as standard in this 
unit, with provision for an extra 16K (which gives 

the System 80/Expansion Unit 48K total 
memory). And it's $100 cheaper than the 

previous model! It provides as standard, a floppy 
disk controller capable of controlling up to 4 

single density disk drives. Although the exterior 
of the unit is similar to the previous model, there 
are significant changes internally; the Centronics 

printer port is still standard, but the RS 232C 
interface and connector are now only available as 

an option. The S-100 motherboard has been 
removed, and is available as a second option for 

those who require S-100 expansion capability. 

$100 less than 	Cat. X-4020 

previous 
model! 

$399644 ~~'~~ ~ 

NEW L O W 
PRICES ON PRINTERS! 
UNDER $500 PRINTER! 	 WAS $495! 
Superb dui •matrix printer that uses ordinary fan-fold sprocketed paper up to 204mm wide. Its most unusual feature is the 	$ 
single hammer print-head — this means very few moving parts for increased reliability. Fitted with a standard Centronics 
type parallel data interlace making it compatible with most modern computers. 	 (:at X-3252 

prerequisite for wort) processing. It will accept standacrd odic  stationery et 

continuous stationery up to 400mm wide. if required. The cartridge ribbon and °conommal Diablo fonts are freely available making this a very versatile printer. 

The Dick Smith Daisy Wheel printer delivers ilea .sharp opy which is a neryuei $1845    	WAS 
Cat. X-3265 

	 $1,995! 

ITOH 8300P DOT 
MATRIX PRINTER 

Colour GraphicsCat. X-3275 
Now you can have colour with your System 80 computer! This kit gives 
you 8 different colours AND it has a PAL encoded modulated RF output 
which allows it to be used with any standard colour TV receiver. 

Only experienced hobbyists or technicians should install this kit. $129.00 

DAISY WHEEL WORD PROCESSOR PRINTER 
J'~ 

The Itoh 8300P features high speed, bedueceonal 
printing (125 characters per second), with full 
upper and lower case character set. It accepts 
standard fan-lofd sprecketert paper up in 24Onon 
wale. This means you can do 80. 40 or 132 
column priming- Titled with standard Ccmionics 
type parallel purr A great seller with great 
fetures. 	 Cal 53251, 

$799 
WAS $920! 
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GALAXY INVASION 
Real time graphics and 	-.lb 
sound, the idea is to des-
troy the invaders and save 
Earth, but beware of the 
Flagships! 
Cat. X-3693 $19.50 

SUPERMAIE 	DEPTH CHARGE 

Cat. X-4005 

New! A high resolution 
Monitor at a low price! 
With this monitor added to your computer system, you'll 
be able to use it for almost limitless applications: for 
accounts, statistics, education, medical, amusement and 
for any purpose data and video display. The anti-glare 
screen with its jitter and ghost free image makes 
viewing much easier and sharper and allows 80 
characters with 24 lines. A must for the serious 
computer hobbyist or professional. 
Cat. X-1200 jjutl0349 	why P2 ~n 

fof ht9h 

When you purchase a VIC-20, 
System 80 or Sorcerer computer 
from Dick Smith Electronics you 

become eligible to win this superb 

DATSUN STANZA 
GL four door sedan. 

So hurry in for your fabulous 
System 80 NOW! 

Not valid in states 
Y 	where this contest 

HU" may etste 

IN NOW. laws. 
Permit No. 	02/2 /It 

issued under the Lotteries and Art Unions Art J 

and look at this great 
new software! 

Full upper and lower 
case video display 

capability 

Flashing cursor 

Screen print facility 
(obtain a print-out of 
any 'page' appearing  

on the screen 

Built-in speaker 

Monitor program 
(suitable for the 

hobbyist to program 
in machine language) 

KILLER BEETLES 
Pit your skills against the 
killer beetles. You dig traps 
and when the beetle falls 
in you bury him. Problem, 
they don't stay buried! 
Cassette based, req. 16K. 
Cat. X-3598 $19.95 
GHOST HUNTER 
The aim is to eat the en- 
ergy dots in the maze be-
fore the ghost can get 
you. Random 'power pills' 
will assist you in chasing 
them. 
Cassette based, req. 16K. 
Cat. X-3597 $19.95 

\\\\\ 
:„.„.../1 

The maze game to end all 
maze games. It can gen-
erate mazes up to 100 x 
100 elements — it can 
take you many hours to 
find the way out! 
Cassette based, req. 16K. 
Cat. X-3672 $17.95 

A most useful program for 
the man on the land, the 
geography student, etc. 
By keying rain patterns for 
your area in the past (these 
figures normally available 
at your local post office, 
etc.) you can predict rain 
fall patterns, volumes, etc. 
Cat. X-3767 $19.95  

The latest version of the 
arcade favourite. Your mis-
sion is to destroy the en-
emy submarine pack. Good 
graphics and includes 
sound. 
Cassette based, req. 16K. 
Cat. X-3686 $14.95 

The classic computer game 
based on the ever popular 
N series 'Star Trek'. This 
game utilises good graph-
ics and provides contin-
uous 'status' reports. Your 
aim is to destroy the en-
emy and save the Galaxy. 
Casette based. 
Cat: X-3644 $12.95 

RAIN ANALYZER TREK 78 

✓);,%777., 

Still cheapest per byte! 

WI
N 

e
liPATS 

 STAN 

These superb disk drives cost so much less than the Tandy 
disk drives and they incorporate a high-quality MPI 

B51 drive mechanism together with match-
ing inbuilt 240V power supply! 

Each drive has high storage 
capacity — 40 tracks and is 

suitable for both single 
and double density 

recording. With double 
density recording, you can 

store more than 180K bytes per diskette! 
The disk drives are suitable for use with 

most computers and disk controllers 
using the standard 34-way con-

nection bus — such as the 
System 80 and TRS-80 

(Don't pay their prices 
for disk storage!) 

Drive 0 
Cat. X-4060 

Drive 1 
Cat. X-4061 

41 9 
Have you got 
your copy of our 
1982 Catalogue yet? 
It's crammed full of new 
products and includes 33 
pages of data information. 
ONLY 750 

DICK SMITH ELECTRONICS 
See our Address Page 

DSE/A230/LM 

for address details 

Australian Personal Computer Page 13 



The new MCS computer from Twinlock Australia 

particularly with the amount 
of internal RAM, the MCS 
would be suitable for any kind 
of professional application and 
for the serious home user. 

The system has 128k of 
internal memory, which is 
becoming more common on 
new machines, and the pro-
cessor is a Z80. The monitor is 
a Sanyo 12 inch green screen, 
with an optional colour model 
available. A high resolution 
graphics board is being 
developed. There are two serial 
ports and a parallel port; and 
two disk drives provide storage 
at 330k per drive. 

The machine handles CBasic, 
Fortran, Pascal and Assembly 
language, and CP/M is on its 
way. 

Australian written and tested 
software covers the usual range 
of business applications. PIPS, 
for Programming and 
Information l'rocessing,  

Simplified, is Twinlock's 
visicalc-like utility. 

The all-up cost is $6250. 
This covers the CPU/keyboard, 
12 inch VDU, and 8 inch printer 
which works at 150 characters 
per second, the disk drives and 
PIPS. 

The company promises full 
training and support for the 
product. 

Twinlock has branches in 
all the Eastern states, and is 
using agents in South and 
Western Australia. Contact head 
office in Melbourne on 
(03) 584 4000. 

Tasty new HP 
A new desktop computer has 
been announced to sit at the  

top of Hewlett-Packard's 80 
series (which began with the 
HP-85). Called the HP-87 the 
machine has a considerably 
more luxurious spec than the 
other models and comes well 
supported with scientific, 
engineering and management 
software. (Like the 85, the 87 
comes with an integral VDU 
but of larger size and of an 
unusual landscape format 
which can handle 80 
character displays. The 
standard memory is 32k 
RAM, 16k video RAM and a 
huge 48k extended Basic in 
ROM. With its normal coy-
ness over hardware HP does 
not say what processor is 
used, but memory can be 
expanded to 544k by add-on 
modules. Another add-on 
module contains a separate 
Z80 to allow CP/M to be run; 
Wordstar and DBase II are 
offered along with graphics, 
maths, circuit analysis and 
statistics package for starters. 
A new uprated Visicalc which  

can exploit the full memory 
expansion has also been 
produced. 

The extended Basic is 
upwardly compatible with 
the 85 version so that 85 
programs can be run, and the 
enhancements include label 
addressing and indented 
program listings. An assemb-
ler in ROM will soon be 
available, too. 

Disk storage is on standard 
HP 5in systems or their new 
winchester drive which holds 
51VIb and has a built in 5in 
floppy for backup. Communic-
ations are catered for by HP-IB, 
RS232 and the new HP-IL loop. 

At $3,595 for the basic 
computer, the HP-87 sounds 
uncharacteristically afford-
able, but the prices of add-
on memory and peripherals 
dispel any vulgar notion that 
HP is going down-market: 
the CP/M system costs a 
bracing $713.50 

Page 14 Australian Personal Compua., 



Announced at the same 
time is a new desk-top 
plotter, the 7470, which sells 
at $2,155.74 and can plot in 
two colours automatically, or 
more with manual pen 
changing. 

Guy Kewney 

Honeymoon 
over? 
The honeymoon is ending for 
Digital Research as users get 
to grips with the new version 
of CP/M — the one that runs 
on modern 16-bit micros like 
the Intel 8086. 

Ironically, the serious 
doubt comes as Digital 
Research reaches a publicity 
peak, with first official news 
leading out (in the computer 
trade paper, Computing) of 
CP/M for the extremely 
powerful Motorola micro-
processor, the 68000, 
expected to be universally 
used in five years time. 

The improved 'Super' 
version of the operating 
system proved invaluable in 
getting programs from old 
8-bit systems running 
CP/M, and transferring them 
to big new 16-bit ones. 

But programming 
companies writing new code 
for the modern machines — 
new programs that take 
advantage of the enormous 

data storage and processing 
power of the chips — are 
finding CP/M-86 inadequate. 

Peachtree, one of the most 
successful applications writers 
(the company claims to be 
the biggest micro application 
producer in the world) and 
with a prestige agreement 
with IBM to write Official 
IBM Software for the new 
IBM Personal Computer is 
very dubious about its ability 
to transfer software, even to a 
machine like the Sirius. 

The reason is that the 
programmers cannot resist 
the temptation actually to 
use the power of the 
machine. 

Normally program writers 
use all the aids that the 
operating system can give 
them — to save them the hard 
work of writing code to fetch 
data from disks, to read 

keyboards, to display charac-
ters on the screen, or to move 
blocks around memory. 

But the old-fashioned 
options of CP/M as carried 
forward into CP/M-86, are 
just not powerful enough, 
according to senior 
programming staff inside 
Peachtree. And the result is 
that programs which 'run 
under CP/M-86' according to 
the brochure, actually run 
according to themselves and 
merely load under CP/1VI 
protocols and commands. 

Normally, a dealer who 
stocks two ordinary CP/M 
machines will speak 
confidently about the task of 
taking a program which runs 
on one and transferring it 
across to the other using a 
utility program called PIP (or, 
if it looks difficult, a more 

powerful program called 
BSTAM). 

But Peachtree 
programmers are very 
dubious about the size of the 
job facing them in taking 
programs from the IBM 
machine (under CP/M-86) 
and transferring them to the 
Sirius (and, as yet, unnamed in 
Australia) even though that 
has the same processor, 
obeying the same machine 
instructions and ostensibly 
using the same operating 
system. 

They say that there is just 
too much code written in the 
base-level language of the 
machine, which would 
require programming effort at 
the level of translate into the 
alternative version. The ver-
sion of CP/M for the big 
Motorola 68000 will have 
problems that would nor- 

See 'Tasty new HP'. 

N EW LOW COST PLOTTER 
For: APPLE, TANDY, CROMEMCO, COMMODORE, 
ALTOS, HP. 

SUPERSCRIPT & SUBSCRIPT, SPEED 100 CH/SEC. 
FULL 39 CM WIDTH, MAX 233 CHARS/LINE, 
GRAPHICS PRINTING. 

NEW IMPROVED MX-100 TYPE 111 
RS232, IEEE 488, CENTRONICS, APPLE, TANDY, HP. 

2 PENS WITH AUTO CHANGE OVER, OVER 40 
INBUILT INSTRUCTIONS, PEN ACCELERATION 
2G PLOTTING VELOCITY 38 CM/SEC. 
RESOLUTION 0.025MM. 

bL0 COMPUTER SHOP 88 Albert Rd Sth Melbourne (03) 699 5622 * 329 Pacific Hwy, Crows Nest (02) 911 4022 
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WINCHESTER DRIVE CONTROLLERS - SALES TODAY - 

SUPPORT TODAY AND TOMORROW 

FROM AUSTRALIAN COMPUTER & TELECOMMUNICATIONS 

NEED A MICRO-WINCHESTER? 
NEW DAWN 

With the entrance of the 5''% inch Micro 
Winchesters into the micro and mini-
computer marketplace a truly new mile-
stone has been reached. With A.C.T., you 
can enter this new dawn of micro-
computing by providing from 5 to 18 
megabytes of Hard Disk storage for your 
programming needs. If you have been 
using floppy storage media you can 
expect your mass media speeds to increase 
by 25 times not to mention elimination of 
such irritants as constant changing of 
floppys, contamination of floppys, etc. 
MicroWinchesters are the media of the 
future. 

A.C.T. QUALITY 
A.C.T. controllers are field proven. They 
have been approved and/or used by such 
companies as Teras Instruments Inc., 
Litton Industries Inc., Rotating Memory 
Systems Inc., American Micro Systems, 
Inc., etc. Since we're an Australian 
Company we've got to make it right! 

AUSTRALIAN MADE 
A.C.T. controllers are made in Australia so 
there is no need to pay high middle-man 
profits. And of course, if they are 
Australian made there is no passing-the-
buck on warranty service. 

VERSATILITY 
A.C.T. controllers are made to work all 
popular 5Y" Winchester Hard Disk Drives 

even though we can provide you with a 
Winchester Drive ourselves. The A.C.T. 
controller will support 5'Y. inch drives 
from 5 to 18 megabytes and comes in two 
flavours; the dual s100 card set and the 
standard 8YV by 9 inch master controller 
card with separate host interface card. 

COMPATIBILITY 
A.C.T. controllers are already interfaced 
to such popular systems as the Intertec 
SUPERBRAIN, Heathkit H89/Z89, Tandy 
TRS80 Model II, Tandy TRS80 Model 
III, North Star OD, and the very popular 
industry standard S100. Host interface 
cards and software drivers for the Apple 
and Dick Smith systems are to he released 
soon. 

SOFTWARE 
Extensive Hard Disk Diagnostics are 
provided at NO CHARGE. These diag-
nostics enable complete testing of the 
controller and Hard Disk Drive. Run time 
approximately 30 minutes. Disk editing 
software is provided at NO CHARGE. 
FIXDISK is a CP/M" based program 
allowing mapping of bad sectors on any 
CP/M media. A CP/M" operating system is 
available for most popular micro-
computers, check with us for availability. 

WAR ANTEED 
A.C.T. controllers are warranteed"" for a 
period of 6 months. Twice that of most 
hardware vendors. 

" CP/M is a trademark of Digital Re-
search. 

"" Copies of the exact A.C.T. warantee 
available upon request. 

Please send data on: 

Tandy TRS80 II 
Tandy TRS80 III 
Intertec Superbrain 
North Star DD & OD 
Apple I I I 
Sorcerer 
Dick Smith System 80 
Heathkit/Zenith H89 

Mail data to: 

Australian Computer & Telecommunications 
a division of 

Australian Protection Industries Pty. Ltd. 

75 Willoughby Road, Crows Nest, N.S.W. 2065. 
(02) 439 6300 

DEALER INQUIRIES INVITED. 
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mally be expected to be 
unmanageably more difficult 
— but will merely be the same 
problem in a different 
language. The actual instruc- 
tions will be different but, 
more to the point, the 
machine in which the instruc-
tions are carried out will be 
different but, more to the 
point, the machine on which 
the instructions are carried 
out will be different in its 
layout, its method of handl-
ing messages and of storing 
data. 

What is needed is a new 
operating system, designed 
for the big-memory and 
complex-data abilities of the 
16-bit microprocessors, which 
can run CP/M-86 as one of its 
sub-tasks the way CP/M runs 
applications. 

And, until someone starts 
developing the tools that 
systems designers need for a 
mammoth task like this, we 
will have to rely on the 
normal, slow evolution of 
complex programs — giving 
us something useful in five to 
10 years from now. 

Alternatively, we can wait 
for results from the colossal 
sums being poured into 
Japanese research into the 
problem of providing these 
tools. 

Guy Kewney 

Superchip 
Hewlett Packard has made 

another of those announce-
ments whose regularity tend to 
obscure the ramifications. 

The latest "shrinkage" in 
computer circuitry comes in 
the form of a quarter-inch 
chip containing 660,000 tran-
sistors. According to HP, it 
is three times as densely packed 
as the commercial circuit 
designs currently available. 

Together with the 450,000-
transistor chip finished last 
year and four other chips, the 
new memory chip forms a com-
plete 32-bit computer system 
which HP expects to market 
in a new product in about a 
year's time. 

Geoff Foley, Systems 
Englneer with HP Australia's 
Instrument Group, said that the 
memory chip holds one and a 
half times the number of parts 
in a jumbo jet (an interesting 
but probably useless com-
parison) and that it holds the 
largest amount of circuitry 
ever successfully built into a 
single chip. 

Only 40 millionths of an 
inch separates the transistors, 
and this tight packing speeds 
the system by reducing the 
distance that electrical signals 
must travel. 

The system can process 32 
bits of information simul-
taneously, and takes 55 
billionths of a second to add 
two numbers. 

Tiny computer chips are bonded to a special copper-core 
substrate, as shown by this memory subsystem, for higher-
performance connections and to aid cooling in a 32-bit 
processing system being developed by Hewlett-Packard 
Company.  

Last year one 
Australian 
company intro- 
duced 209 
software prog- 
rammes to 
Apple personal 
computer users 
and we bet 
you don't even 
know our 
name? 
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One of the minor inconveniences of 
writing for a monthly magazine like A PC 
is the time-scale involved in producing 
the beast. The words you read here were 
written towards the end of March, yet 
the mechanics of magazine production 
dictate that they do not appear until 
now. 

This sometimes makes writing a trifle 
difficult, for occasionally something 
happens (or more specifically, looks as 
though it's about to happen) that is 
worthy of comment or prognostication 
at an early stage. By the time the words 
appear, however, the situation that 
prompted the prognostication may have 
changed. 

That could well be the case with the 
first appearance of news about a new 
machine from dear old Commodore 
(which has surely been around long 
enough now to be promoted to Rear 
Admiral). The machine is called the 
Commodore 64 and it has been waved 
around at the Consumer Electronics 
Show in the USA. 

Now the problem is that information 
on the Commodore 64 — at the time of 
writing this - is somewhat scant and is 
likely to stay that way until the 
Australian launch of the product. 

But even that would not be a prob-
lem in most normal circumstances, for 

what information there was available 
could be ignored until after the event 
and an article could be prepared then. 
Indeed, in most normal circumstances 
that is exactly what would happen. The 
Commodore 64, however, sounds 
interesting, both from what the early 
information suggests the company is 
trying to achieve and from the viewpoint 
of the company's products, post Chuck 
Peddle. 

As most readers will by now be 
aware, the daddy of the Commodore 
PET, Chuck Peddle, left the company 
over a year ago to form his own show. 
That show is Sirius, a company that 
launched a comprehensive and com-
petitively priced machine at the back 
end of last year. At the time of that 
launch, Chuck was questioned about his 

view of Commodore now he was outside 
the company. After all, since the PET, 
the company had come up with little in 
the way of internally developed new 
products, Most of the PET add-ons 
came from the approved-products 
scheme and even the VIC had strong 
Japanese ancestry. 

His replies were interesting, 
especially in the light of recent events, 
`Commodore management is primarily 
interested in shifting product,' Peddle 
said. He followed that with the pro-
phecy that if the company chooses to 
stay with its predominantly low-end 
spectrum, it would continue to be 
around for a while. 

Well, recent developments from the 
company would tend to indicate that it 
does indeed intend to stay in the low 
end of the market place. The more long-
term developments that the company 
appears to be making, moreover, will 
tend to keep it very much in the 
business of high volume sales — `shifting 
product' as Peddle puts it. 

The Commodore 64, on the current 
sparse information, does not sound 
spectacular, except for two points. One 
(almost of necessity) is price. In the US 
it will retail for $595 while providing a 
performance comparable to an Apple II 
retailing at around $1650. There is 
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"Your software professionals " 

and if 209 NEW software program- 
mes are'nt enough here is a 

selection of our latest products: 

•Visi Schedule 
• Versaform 

•Hires Master Type 
• Visi Calc Companion 

• Micro Apple lI 
All these products are available 
from your local Apple dealer 
NOW or contact Imagineering 

on (02) 358 . 3011 
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WAVE OF 

  

SIMPLE = 
Nothing to add — just plug in. 
* Completely assembled and ready to go 
with host adaptor for your computer. 

RELIABLE = 
Tandon disk drive design begins with 
the head itself — ensuring DEPEND-
ABI LITY. As proven with 400,000 
production F.D.D. in current operation. 

FOR: 
APPLE 
TRS80 
S100 
S.T.D. 
Multibus 
Heath-Zenith 
LSI-II 
etc. 

Dealer & O.E.M. enquiries welcome. 
For further details contact Martin Collett. 

I'ar.c 20 n Ina ralian Personal ('ompnter 



T iEIii ~don TndonT~n • 

OGY IS NOW ACCESSIBLE TO EVERYONE 

for around 
CHEAP = 
Where else can you get a complete 
5M Byte hard disk add on for around 
$2,950,00 inc. tax. 

?2J1!) 
including tax 

SIMPLY 
EXPAND YOUR 
SYSTEM TO: 

* 6.4 
* 9.6 

or 14.4 MBytes 

SOFTWARE 
AVAILABLE 

,LI 

418 ST.KILDA ROAD, MELBOURNE, VICTORIA, AUSTRALIA, 3004. 
TELEPHONE: (03) 2.67-6800 	 TELEX: AA32565 

D re Data Technology Corporation 
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nothing amazing about that, really, for 
semiconductor technology is always 
driving down the price of systems, while 
maintaining their capabilities, or even 
pushing them up. 

The second point is, in its own way, 
much more interesting and the pre-
viously mentioned comparison with the 
Apple II becomes more relevant, for the 
Commodore 64 can run Apple soft-
ware. OK, so the software will have to be 
entered via the keyboard rather than 

from disk but Commodore reckons the 
necessary modifications for that func-
tion could be provided at negligible 
cost. 

Such `negligible cost' means that it 
would be an easy step for Commodore 
to strike at the very heart of its great US 
rival, Apple, and produce a low-cost 
emulator of the Apple II that ran all the 
software available for the US market 
leader and that at a price that could 
seriously damage Apple financially. It 
is, for example, interesting to note how. 
since adopting Apple and others as the 
star stock market purchases of 1981. 
American stock analysts have rapidly 
become `street-wise' enough to notice 
this possibility from within the 
Commodore announcement and bomb 
Apple's stock price by $2 in a single day. 

Commodore apparently says that it 
has no plans to do that small thing, 
ever. Instead the company would 
appear to be after bigger fish. Bigger' in 
this context might sound derogatory 
towards Apple and as such this is not 
intended. Rather `bigger' refers to the 
whole damned microcomputer business, 
which now includes some other minor 
inconsequential companies like IBM. 

For Commodore would appear to 
have latched on to the obvious idea that 
once you have learned how to emulate 
another type of microcomputer system 
and found a way of achieving the 
emulation that is both simple and 
inexpensive, then why the hell should 
anyone stop at just emulating one type 
of system? Why not emulate the world 
— or at least all the relevant bits of it 
such as Apple, IBM, Tandy, Sharp, 
NEC or anything else you fancy? 

In hardware terms this is now 
becoming a relatively easy task. Several 

people in this country have been looking 
seriously into the possibilities of doing 
it, and products in this area may well 
appear in the near future. 

The key appears to be the use of gate 
arrays — that group of microelectronic 
devices that allows circuit designers to 
produce economically a whole range of 
sexy custom-design devices for whatever 
they want to achieve. The arrays 
provide a very useful facility for the 
system designer who wishes to emulate 
another machine; for there are several 
ways of doing this trick, and many 
problems to be overcome. That facility 
is convenience. 

The two main options facing the 
designer are ; a) use bit-slice processors 
and microcoding to emulate the 
instruction set of the emulatee; and 
b) interface the main system processor 
with the same system processor as the 
emulatee. The first route is often the 
more elegant, and one followed by 
many of the minicomputer manu-
facturers to emulate their own products. 
Its major drawback is that microcoding 
instruction sets is an extremely com-
plex black-art, and is not really feas-
ible for emulating a range of different 
machines. The second route is better, 
because the emulatee processor(s) can 
be mounted on a circuit board, plugged 
into the main board of the basic system 
and away you go. Well, in theory any-
way, for the two beasts have to be inter-
faced, and that means a gate array. 

There are many subsidiary problems 
to be overcome after this decision has 
been made, and the gate array approach 
has a part to play here as well. The main 
problem is where different systems — 
and especially different operating 
systems — usually expect to find I/O 
devices, of different types, at different 
locations. This means interfacing both 
at the software protocol level and at the 
hardware device level. Again, this is the 
the type of application for which gate 
arrays might have been invented. 

It would appear that this is the route 
that Commodore has selected to follow. 
The Model 64 would seem to be the 
basic system for a new range of modular 
emulators that will almost certainly 

cover such systems as the Apple II, 
TRS-80 and the IBM Thingie. It would 
also appear that, as might be expected, 
the cost of each emulator will be fairly 
low — probably around the $1000 mark. 
Each emulator will be a module that 
plugs into the back of the Model 64 (or 
a variant/development of that basic 
machine). No doubt that machine will 
also have the capability for considerable 
memory expansion, for though the 

Model 64 has 64 kbytes of RAM, it also 
uses the new MOS technology 6509 
processor chip which has on-board 
memory management that allows up to 
256k to be addressed. The processor 
chip also has on-board RAM, suitable 
for running a small set of commonly 
used instructions at high speed. This 
would be an ideal facility to have for 
controlling the operation of an add-on 
emulator board. 

As one US stock analyst has already 
observed, if Commodore actually goes 
through with what it appears (and is 
rumoured) to be planning, it could 
dramatically change the shape of the 
microcomputer business, for it would 
have at last brought the hardware side 
of it down to the level of becoming an 
irrelevance. Potential users would no 
longer have to suffer the agonies of 
choice between rival and incompatible 
systems — a choice that immediately 
governs what software can be used. 

Microcomputers, or more especially 
the variety of system emulators, would 
become akin to commodity items like 
cans of beans or Intel 8080 processor 
chips. 

Whether this is a good thing for 
the business in the long term is open to 
question. The implication of such a 
move for the hardware companies is 
that they would all have to follow suit if 
Commodore's efforts proved successful. 
Prices would be savaged in an orgy of 
competition until such time as every 
potential user in the world was no 
longer potential — they were actual. 

Now if such systems are as reliable as 
we know microelectronics can make 
them, all of a sudden the manufacturers' 
market will disappear. For, apart from 
anything else, such emulators would 
essentially mean that any user buying 
the basic box (say at $500) plus Apple, 
Tandy and IBM emulator cards (at 
$1000 each) would effectively have the 
universal system from $3500. 

The only option open to the manu-
facturers would be, horror of horrors, 
built-in obsolescence and failure. 

There is, of course, a good side to all 
this. Any degree of universality in 
hardware, even if it is only achieved 
indirectly through emulation modules, 
will allow software writers the oppor-
tunity of forgetting about the problem 
of which machine to write an applica-
tion for. It will no longer matter too 
much -- and it will also mean that once a 
program has been written and debugged, 
it won't have to be rewritten (and 
re-debugged) to run on another make of 
system. Universality of hardware will 
lead to the universality of software, and, 
as software is the real key to everything 
in this business, that can be no bad 
thing. 
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TEXAS INSTRUMENTS 99/4A 
HOME COMPUTER 
COMING SOON. 

TEXAS 
INSTRUMENTS 

M L-03 

FULL RANGE OF HEWLETT PACKARD, TEXAS INSTRUMENTS AND SHARP CALCULATORS 

SHARP PC-1500 HP 41C 
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797 GLENFERRIE ROAD, HAWTHORN 3122. Telephone: (03) 818 6631 

Keyboard: 57 alphanumeric keys plus 4 special 
function keys. Upper/lower case. Inverse video. 
Full-screen editing. Four-way cursor control. 29 
graphics keys. 
I/O: Serial input/output port for simple connection 
to peripherals. Four controller jacks for joystick 
and paddle controllers. 
Memory: Includes a built-in 10K Read Only Memory 
(ROM) Operating System and 16K Random Access 
Memory (RAM). ROM may be expanded with user-
installed cartridge programs. 
CPU: 6502B Microprocessor. 0.56 microsecond 
cycle. 1.8 MHz. 
Power: UL approved AC transformer included. 
120 VAC, 19 W. 

ATARI 400/800T M 
COMPUTER FEATURES 
Computer Console: FCC approved, with built-in 
modulator. Connects to any TV (U.S.A.). 
Color: Choose from 16 colors, and 16 intensities. 
Sound: Four independent sound synthesisers for 
musical tones or game sounds. Four octaves. Variable 
volume and tone for each channel. Internal speaker. 
Display: Three Text modes: 24 lines of 40 characters; 
double-width characters; or double-height, double-
width characters. Nine graphics modes: From 40 
columns by 24 rows up to 320 columns by 192 
rows. 
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The advances in computer-controlled 
video games over the past five years 
or so are breathtaking. A limited number 
of (mainly textual) computer games 
had been available to large computer 
users for many years, but the computing 
power required prohibited their use by 
the general public. In the mid-'70s, as 
the price of components fell and video 
techniques improved, the first stand-
alone video games appeared, seemingly 
overnight, in arcades and bars through-
out the western world. It started with 
those tennis games, where each player 
had a flat paddle (sometimes two) with 
which to return a simple bouncing ball. 
A slight sophistication of this was the 
popular `Breakout', with the ball being 
used to knock out bricks from a hori-
zontal wall. Then came Space Invaders, 
which rapidly achieved such notoriety 
that its name is now often (erroneously) 
used to describe the entire genre. 

As Space Invaders and all its des-
cendent forms took over the arcades, 
the paddle games became available on 
cheap modules plugging into a domestic 
TV. For a while, microcomputers could 
offer only fairly limited textual stuff 
(like Hangman), but with the advent of 
cheap graphics they, too, began to run 
sophisticated and colourful video games. 
Now the gap between home computers 
and TV video game modules has started 
to evaporate and may very soon dis-
appear altogether. After all, if a unit has 
the power to run complex games pro-
grams, why not make that power avail-
able to the user? 

Over the coming months I shall be 
looking with a critical eye at the games 
which home computers have to offer. 
Although many of the arcade originals 
like Space Invaders are now available on 
micros, the arcade games will remain 
some way ahead of their living room 
counterparts, if only because it makes 
sound economic sense for whoever owns 
the software copyright. For this reason I 
intend to look also at some of the best 
of these games. 

To begin the series, I have been looking 
at a wide selection of games for the 
popular Atari 400, a lightweight home 
computer designed specifically with 
games in mind from a well-established 
leader in this field. The standard 400 
carries 16k of RAM and - though it is 
possible to upgrade this - I have 
included only those programs which will 
run on the basic system. Atari ROM 
packs plug directly into the machine, 
but for any other games you'll need an 
Atari 410 cassette recorder. 	The 
computer costs $669, with an extra 
$149 for the recorder and $35.95 for 
each pair of joysticks (of which at least 
one is essential), making a total price for 
the system of around $843.95. 

GAME: Missile Command 
PRICE: $69.95 
SUPPLIER: Atari 

This is one of Atari's most popular 
arcade games. Your task is to protect 
six cities from waves of missiles which 
stream down at you from the top of the 
screen. You are provided with 30 
defence missiles which appear six at a 
time on your launch pad. The joystick 
controls a small target sight and leaves 
a detonation mark when the fire button 
is pressed, towards which your missiles 

are launched. The trick is to place your 
detonation marks slightly in front of 
the approaching missiles so that they 
reach it at the same time as yours do. 
The game ends when ill your cities 
have been destroyed, though you get a 
bonus city for every 10,000 points 
scored. Things are complicated by 
bombers flying across the screen 
dropping deadly bombs and by trian-
gular `smart missiles' which have the 
ability to avoid your defence detona-
tions. 

In the arcade version of Missile 
Command, you had three bases, each 
with separate fire buttons and the loss 
of this feature makes this game rather 
less interesting, albeit still highly 
addictive. Options include one or two 
players (not simultaneously), skipping 
any number of attack waves (thus 
starting at a higher skill level), fighting 
smart missiles only and nullifying 
the potential for bonus cities. The 
graphics are excellent, with the colours 
changing dramatically as you work 
through the attack waves. 

Games like this often attract criti-
cism on the grounds that they represent 
glorified reconstructions of real war-
fare. Generally I dismiss this suggestion 
by viewing the games as pure fantasy 
having no significant effect upon 
peoples' actual political attitudes. The 
military terminology which Atari uses in 
the Missile Command manual is, 
however, extremely disturbing. In the 
introduction you are told that `For 
weeks now satellite surveillance has 
been sending you photographs showing 
unusual arms buildup. .. Its only a 
question of time now before the 
enemy launches ICBMs targeted for the 
only remaining free cities of the world.' 
I'm afraid the situation in contemporary 
America makes it impossible to take 
such remarks lightly and I wish that 
Atari had taken a different approach 
to what should be an entirely frivolous 
activity. Conclusion — love the game, 
hate the politics. 
VALUE FOR MONEY: ***** 
USE OF GRAPHICS: ****** 
ADDICTIVE QUALITY: ***** 
RESPONSE SPEED: **** 
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Inevitably the arcade game I have 
chosen to kick off with is my 
personal favourite; the complex 
`Defender'. Generally, I begin to lose 
interest in games soon after my score 
ceases to improve (though I'm not 
sure which way this relationship 
works), but I've found `Defender' an 
inexhaustible source of amusement. 
The playing object looks like a jet 
fighter and moves both horizontally 
and vertically. Vertical movement is 
controlled by a simple two-way joy-
stick, and horizontal movement via a 
`thrust button'. There is also a re-
verse button which turns the craft 

round, so you really do have com-
plete control over it. At the bottom 
of the screen there is an outline of 
mountains, presumably representing 
the surface of a planet, but this does 
not restrict your movement. 

The main screen shows only a 
section of the action and this is 
complemented by a small scan screen 
at the top showing the entire playing 
area. There are ten humanoids scat-
tered around the planet's surface, 
and your main task is to prevent 
these being kidnapped by yellow 
splodges called `Landers'. The fire 
button gives a rapid and continuous 

GAME: Star Raiders 
PRICE: $69.95 
SUPPLIER: Atari 

Just over five years ago, when I was 
programming PROM's I used to spend 
many happy hours playing a game called 
Star Trek on an Intel development 
system. In those days colour graphics 
and real time space games were unheard 
of, so this game was mainly textual 
(with some primitive charts) but fairly 
complex and a lot of fun. Star Trek was 
very popular at that time, though its 
delights were enjoyed only by those 
working in the computer industry. Now 
Atari has taken this grandfather of 
games, added some impressive graphics 
and transformed the battles into fast 
moving extravaganzas to produce one of 
the best pieces of games software 
available. 
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Star Raiders is a one-player game 
in which your mission is to destroy all 
enemy craft (Zylon Starships) before 
they disintegrate your star bases. The 
galaxy is divided into sectors on an 
8 x 16 grid and the positions of all 
ships and bases are displayed on your 
galactic chart. You can move your ship 
between sectors using 'hyperwarp' 
and within sectors at any one of nine 
warp speeds, using the joystick to 
control direction. The ship's 'on board 
computer' helps track your prey, 
which you can then destroy with your 
photon torpedoes. At the touch of the 
button your screen can he made to 
display front and rear view as well as 
a long-range scan and your ship can 
be fully protected using shields. 

At the beginning of each game you 
have 9999 energy units, which are 
used up mostly by movement and fir-
ing, though other functions also show 
a small drain. The game finishes when 
your ship is destroyed or runs out of 
energy, or if all your bases fall foul 
of the Zylon. In addition to this, 
enemy torpedoes can cause damage 
to any one of your ship's facilities, 
thus impairing its functioning. Extra 
energy can be obtained and repairs 

carried out by docking at one of your 
star bases. There are four skill levels, 
described as novice, pilot, warrior and 
commander, which mainly determine 
the number and efficiency of the Zylon 
craft. At novice level you do not need 
to steer your ship in hyperspace, and 
no damage can be inflicted on your 
ship (though it will be destroyed if you 
are hit with shields down). 

This game has become almost syno-
nymous with the Atari 400, and deser-
vedly so. The graphics, sound effects 
and playing functions are all immaculate 
and combine to produce an intriguing 
and worthwhile game. If you're on the 
point of buying an Atari, I would 
thoroughly recommend that you 
include Star Raiders in your budget. 

VALUE FOR MONEY: ***** 
USE OF GRAPHICS: ****** 
PRESENTATION: ***** 
ADDICTIVE QUALITY: ****** 

GAME: Asteroids 
PRICE: $69.95 
SUPPLIER: Atari 

Asteroids has proved immensely popu-
lar in the arcades and, since Atari 
holds the copyright, this is just like the 
original. Just in case there's anybody 
left who hasn't seen it, the game in-
volves eliminating waves of approaching 
asteroids and the occasional mindless 
flying saucer by firing missiles from a 
small triangular spaceship. Moving the 
joystick right or left rotates the ship 
clockwise or anticlockwise respectively, 
and forward gives acceleration (thrust). 
You can fire continuously, but only 
four missiles can be on the screen at any 
one time. Medium and large asteroids 

break into two when hit, while the 
smallest disappear altogether (and yield 
the most points). Up to four players 
can take part (assuming you have 
enough joysticks) and you get various 
options as to whether players can 
shoot each other and when the game 
actually ends. In addition, each ship 
can choose from any one of three 
special defences, activated by pulling 
the joystick towards you. These in-
clude impenetrable shields, hyperspace 
warp (disappearing for a few seconds 
and moving to an alternative random 
position on the screen) and 'flip over' 
(instantly turning your ship through 
180°) . 

Asteroids combines crisp graphics 
and excellent response time in an 
exciting and addictive game. If you're 
into fast-moving space games this is 
a classic, though perhaps a little dull 
beside some of the recent games of 
its genre. It is, however, rather pricey 
(possibly due to the obscenely large 
packaging that Atari insists upon, 
literally 10 times the size of the cart-
ridge it contains). 

VALUE FOR MONEY: *** 
USE OF GRAPHICS: ***** 
RESPONSE SPEED: ****** 
ADDICTIVE QUALITY: ***** 

General conclusion 
The Atari 400 is an excellent games 
machine with a very large selection of 
software, of which I have covered only 
a small portion. Reading cassettes into 
the machine can be irritating, especially 
as some suppliers make the lead tape 
too long, forcing you to search for the 
beginning of the data on a standard 
audio cassette player or by trial and 
error. At present only Atari supplies 
ROM packs, though I gather Thorn EMI 
may be producing these soon. The 
number of Atari software suppliers 
involves an extensive and varied stock of 
games which cannot fail to satisfy all 
tastes. One drawback, however, is the 
price, which at present is rather too 
high, though I suspect that Atari (or 
Futuretronics, 	the 	Australian 
distributors) will soon be forced to 
review its pricing structure in this 
country in the face of increasing 
com petition. 
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aliens is thrown against you. 
`Bombers' are little purple squares 
pursuing a kind of sine wave course 
in packs of three or more and leaving 
deadly mines in their wake (luckily 
these mines are only active for a 
limited period). `Pods' are little glis-
tening orbs which, when hit, release a 
random number of `swarmers'. The 
swarmers, as their name suggests, tend 
to stick together, and are like fast 
moving orange pips. If you take too 
long over an attack wave, then 
`baiters' appear; they look like little 
flying saucers and are very difficult 
to shoot down. I should add that all 
of these except pods and bombers 
are constantly firing missiles at you. 

If all your humanoids are destroyed 
(either by landers or your shooting 
them by mistake) then the planet 
surface disappears and all landers 
turn into mutants which mount a 
concerted and sustained attack on 
your craft. You start with three ships 
and three smart bombs and get an 
extra one of each for every 10,000 
points. This means that the game 
could, theoretically, go on for ever; 
but in practice the real experts seem 
to knock up a maximum of around 
250,000. 

The positioning of the various 
controls can vary, but usually your 
left hand controls the joystick and 
reverse button, whilst your right 
hand is responsible for the thrust, 
fire and smart bomb buttons. One 
other feature is a hyperspace button 
which randomly transports your ship 
to a new position in the playing area. 

This is fairly hazardous and — partly 
because the button is out of reach of 
both hands — 1 have yet to integrate 
this function into my game, though 
many people use it reasonably effect-
ively in cases of extreme panic. 

The graphics and sound effects are 
superb, but the real joy of this game 
is the extensive control which you 
have over your ship. The incredibly 
rapid responses of the machine make 
for a fast-moving and exciting battle, 
and the varied nature of the aliens 
and their modes of attack call for 
complex tactical manoeuvres. The 
only drawback to all this is that it 
takes some time (and a very large 
number of forty cents) before you 
really play a satisfying game. I look 
forward to the time when games of 
this speed and quality are available 
on home units. 

beam from the front of your craft 
and to supplement this you are also 
supplied with a limited number of 
`smart bombs', which kill all aliens 
on the main screen. The landers try 
pick up the humanoids and carry 
them to the top of the screen. If 
successful, they turn into `mutants' 
which give you a lot of trouble. If 
you shoot a lander while it is 
attempting this, you can pick up the 
humanoid and deposit it back on the 
planet, for which you gain 1000 
points. When all the aliens have been 
destroyed you are given a bonus for 
remaining humanoids and a fresh 
attack wave begins. 

In the second and subsequent 
attack waves a varied selection of 

AL 
WE BELIEVE IN THE ATARI 400 & 800 COMPUTERS 

CALL IN FOR THE DEMONSTRATION AND SPECIAL DEAL ON:— 
ATARI 400S & 800S THE COMPUTER FOR ALL SEASONS ! 

RAMCRAMS & RAMDISKS . DISK DRIVES & PRINTERS 

WE SUPPORT THE ATARI ! ! : — 

al 
GAMES:— 

Valdez 32k Tape 
Intruder Alert 16k Tape 
Moving Maze 24k Tape 
Poker Party 24k Tape 
Forest Fire 24k Tape 
Space Lanes 24k Tape 
Nominoes-Jigsaw 24k Tape 
Management Simulator 24k Tape 
Rings of the Empire 16k Tape 
Midway Campaign 24k Tape 
Triple Blockade 24k Tape 
Space Trap 16k Tape 
Shadow Hawk 1 48k Disk 
Giga Trek 16k Tape 
Pilot 16k Tape 
Encounter at Questar I V 24k Tape 
Imperial Walker 40k Disk  

World War Ill 40k Disk 
Stone of Sisyphus 40k Disk 
Adventures 1 to 12 (all 24k Tape) 
Tanktics 24k Tape 
Rescue at Rigel 32k Tape 
Dragon's Eye 32k Tape 
Jawbreaker (Full Play/Miss) Disk 
Maze of Death 16k Tape 
The Quest 24k Tape 
Maze Encounter (3D Graph) 16k Disk 
Sammy the Sea Serpent 16k Tape 
Challenge the Asteriods Tape 
Time Traveller 16k Tape 
Sword of Zedek 16k Tape 
Streets of the City 24k Tape 
Star Trek 3.5 32k Tape 
Galactic Trader 24k Tape  

Alpha Fighter 16k Tape 
Giant Slalom 16k Tape 
Space Tilt 24k Tape 
Flight Sim. (No Graphics) 16k Tape 
Baccarat 16k Tape 
Space Evaluation 24k Tape 
Startrek 3.2 24k Tape 
Chompelo 16k Tape 
Escape from Volantium 16k Tape 
Midway 16k Tape 
Conflict 2500 24k Tape 
Moon Probe 16k Tape 
Ghost Hunter 16k Tape 
Rocket Raiders 24k Tape 
Cranston Manor Advent, Disk 
Vaults of Zurich 24k Tape 
Sands of Mars 40k Disk  

House of the Usher 40k Disk 
Lunar Landing (Hi-Res) 24k Tape 
Angle Worms 16k Tape 
Empire of the Overmind 24k Tape 
Star Warrior 32k Tape 
Temple of Apshai 32k Tape 
Crush, Crumble & Chomp 32k Tape 
Eastern Front 32k Tape 
Drac is Back 24k Tape 
Nite Flyer (Flight Sim.) 24k Tape 
Frazzle 16k Disk 
Race in Space Tape 
Shooting Gallery Tape 
Odyssey in Time 16k Tape 
Air Traffic Controller 24k Tape 
Starbase Hyperion 24k Tape 
Arcade Pro Football 16k Tape 

UTILITIES:- 
BASIC A+ 32K DISK (ATARI BASIC ENHANCEMENT) FROM THE 
AUTHORS OF ATARI BASIC 
3D SUPER GRAPHICS ON TAPE OR DISK 
PM EDITOR (PLAYER/MISSILE DESIGN) 16K TAPE 
6502 ATARI DISASSEMBLER TAPE FROM O.S. 
6502 ASSEMBLER ON TAPE F ROM O.S. 
TURNKEY & MENU UTILITY 24K DISK 
TEXT EDITOR ON DISK 

OTHERS .- 
• FILEMANAGER BOO 40K DISK (POWERFUL DATA BASE) 
• O.S. FORTH (THE NEW RISING STAR IN H/L LANGUAGES) 
• PERSONAL FINANCE SYSTEM 32K DISK 	• FAMILY BUDGET 32K DISK 
• SHOPPING LIST 16K TAPE 	 • MAIL LIST 3.0 ON DISK 

• TEACHER'S PET 24K TAPE 	 • THE PREDICTOR (STAT ANAL.) 
ON DISK 

• TEACHER'S AIDE 24K TAPE 
• PLUS MORE EDUCATIONAL SOFTWARE COMING IN H  

BOOKS & MAGS:- 
A.N.A.L.O.G. MAGAZINE FOR ATARI OWNERS 
MICRO & CREATIVE COMPUTING MACS SUPPORTING THE ATARI 
"YOUR ATARI COMPUTER" (NEW EXTENSIVE BOOK) 
"COMPUTERS FOR KIDS" (ATARI VERSION) ALL ABOUT THE ATARI 
COMPUTER FOR YOUNGER USERS. 

PLUS MORE ARRIVING II 

SEND FOR OUR FULL RANGE OF ATARI PRODUCTS 
(INCLUDE $1.00 FOR POSTAGE) 

WE ALSO SPECIALIZE IN NEW SOFTWARE FOR THE 
TRS-80 & APPLE COMPUTERS — SEND FOR INFO 

WE NOW SELL THE SINCLAIR ZX81 --
THE IDEAL SYSTEM FOR THE BUDDING FIRST TIME USER -YOU 
OWE IT TO YOUR CHILD'S FUTURE TO EXAMINE THIS EASILY 
AFFORDABLE MACHINE. 

ALLIANCE COMPUTERS, 11 Cracknell Road, Chardons Cnr., Annerley, Brisbane, Old. 4103. Tel: (07) 392 1152 
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THE HITACHI PEACH 
FOR Small Business/Personal/ 

Educatignal 

@ $1,495.00 Plus 
Sales Tax. 

For some of the 
standard features, 

refer to inside 
front cover of this 

magazine! 

Uses the 6809, 
the most powerful 
micro processor 

made. 

USER COMMENTS ON BENEFITS: 

or. 9885 more for the same 
features! 

Ex Tax 
Apple 32K 	 $1.445 
80 Column Card 	295 
Lower Case Chip 	65 
Apple RS232 I/F 	200 
Centronics I/F 	225 
Numeric Keypad 	150 

$2,380 

• Uses Level Ill Basic, 
far more powerful than Apple- 
soft or Tandy Level II Basic. 

• Ability to write text anywhere 
on graphics screen, without 
special programming. 

• 640 x 200 Dot Graphics, 7 
colours, 3 levels selectable. 

• Screen with 80 x 25 or 40 x 25 
characters with upper and 
lower case selectable as 
standard. 

• Users with cassettes found 
they have similar flexibility 
in data storage and 
manipulation to diskette users. 

DEALERS WANTED in: 
• Bundaberg 
• Cairns 
• Casino 
• Gold Coast 
• Grafton 
• Gympie 
• Ipswich 
• Kyogle 
• Lismore 
• Mackay 
• Maryborough 
• Mt. Isa 
• Murwillumbah 
• Nambour (Sunshine Coast) 
• Rockhampton 
& Other Provincial cities. 

For Dealer Enquiries 
please contact: 

DON PLANT 
CHERRY DAVIS 
or JOHN CREW 

• 

EXPANSION & FUTURE OPTIONS 
• 51/4  " or 8" floppy 	• CP/M (Z80) Card 

diskette (now) 
	

(30 days) 
• Hard disk (60 days) 	• Extra RS232C and 
• 32K to 1 MByte of 

	
Parallel Port(s) 

Memory (now) 	• Languages & Business 
• PAL Card (30 days) 

	
Software 

For more in-depth details on PEACH features contact any 
of the following: 
ANDREW/BRETT/DON/LEMBIT on (07) 52 8455 

Authorised Queensland Distributor— 

THE ELETFDRI CIRCUIT 
4th Floor, 20 Duncan St. OR 	172 Wickham St. 

Fortitude Valley 4006 	 Fortitude Valley 4006 
DETAILED CATALOGUE AVAILABLE. 
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COULD GIVE YOU THE  WO 	i ° "  T  r ` 	SMALL 	PUT ER,  UNEQUALLED 
QUALITY, THE MOST FEATURES AND THEN SELL IT FOR ONLY $1495*. COMPARE 
FEATURES AND SOFTWARE AND YOU'LL  BY HITACHI. 
NOW AVAILABLE: CP/M, 8" DRIVES, 0S9, OVER 100 EXCELLENT GAMES,  JOYSTICKS, 

LIGHTPENS AND THE MOST POWERFUL NATIVE SOFTWARE 
AVAILABLE IN AUSTRALIA ON A SMALL COMPUTER. 

FORGET THE REST - THE BEST PROFESSIONAL COMPUTER  ACTUALLY COSTS LESS. 
CONTACT YOU LOCAL DEALER OR DELTA AT: (03) 62-2008 - (03) 62-2009. 
(SYDNEY OFFICE ALSO NOW OPERATIONAL) 	'COMPUTER ONLY PLUS TAX IF APPLICABLE 

IT HAD TO HAPPEN 
IT'S UP TOAHALF 
MEGABYTE EACH, MORE 
DEPENDABLE THAN OTHER 
TECHNOLOGIES AND ALSO LESS 
EXPENSIVE. 

IT WORKS WITH VIRTUALLY ANY SMALL 
COMPUTER. 

IT'S A PLASTIC CARTRIDGE WITH STAINLESS STEEL 
PROTECTIVE SHUTTERS. 

IT'S THREE INCHES WIDE AND FITS IN 
YOUR POCKET. 

IT'S THE FUTURE 	 
IT'S HITACHI OF COURSE. 

IT WILL BE AVAILABLE SOON FROM THE NATIONAL 1-IITACHI 
DEALER NETWORK. 

CALL DELTA TODAY 
(03) 622008/009 



=SBORNE 1 IN AUSTRALIA 

OSBORNE 1, a fully functional computer 
system in a portable package the size of a brief-
case. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to 
get more work done — and better work done — 
in less time, and with less effort. 

Unfold it, plug it in and go to work 
like you've never worked before ... 

Go to work with WORDSTAR word 
processing, so your correspondence, reports and 
memos take less time to produce, and say more of 
what you wanted to say. And with MAI LMERGE 
— mailing system that turns out personalised mass 
mailings in the time you'd spend on a rough draft. 

Go to work with SUPERCALC, the 
electronic spreadsheet package that handles 
complex projections, financial planning, statistics, 
and "what if" questions instantly. For the more 
technically minded, SUPERCALC will process 
scientific data and calculate results. 

Go to work with povterful BASIC language 
tools — the CBASIC-2 business BASIC, or the 
Microsoft BASIC interpreter. 

That's standard equipment. 

CP/M. Access to thousands 
of software tools. 

The industry-standard Control Pro-
gram for Microcomputers is also the 
standard Control Program for the 
OSBORNE 1. There are literally thou-
sands of useful programs, routines, lan-
guages, games, and systems written to 
run with the CP/M control program. 
Many, if not most, will be available 

for use on the OSBORNE 1. 
That means even more potential for 

increased productivity. And more ways to get a 
return on your productivity investment. 

Go to work at the office, at home, or in the 
field. 

Or anywhere. Optional battery packs and 
telephone transmission couplers mean that you 
need never work without the capabilities of the 
Osborne 1. That's good, because you won't want 
to work again without it. 

The OSBORNE 1 is the productivity 
machine that's changing the way people work. 
Put simply, the machine delivers a significant 
productivity edge — day in and day out — to 
virtually anyone who deals with words or numbers 
or both. 

* FREE JOINING FEE VALUE $100 WITH 
EVERY OSBORNE PURCHASE 

A , 	 OFFICE ~,.~ president MACHINES 

The personal computer 
for people who take 
success personally. 

The OSBORNE 1TM inclvrfes two disk drives, a complete computer 
with communications capabilities, a business keyboard, and CRT 
display. Plus five productivity software packages with a retail value of 
over $1500. 
All for a total price of only $2200 INCLUDING TAX. 

* THE AUSTRALIAN BEGINNING PTY. LTD. 

The Australian Beginning Pty. Ltd. is an Australian company with Australian 
based computer facilities, using the Australian Telecommunications network to 
offer Australian clients Australian information services and software. 

SOLE AUSTRALIAN DISTRIBUTOR 

SYDNEY 	(02) 476 2700 
MELBOURNE 	(03) 5294490 
A.C.T. 	(062) 88 2000 
QLD. SOUTHPORT (075) 32 9100 

BRING MAINFRAME POWER INTO YOUR OSBORNE '1 
SOFTWARE BANK 

Users will have access to a 
myriad of computer programs 
that will include entertainment, 
educational aids, programming 
and diagnostic tools, and 
financial applications. 

INFORMATION SERVICES 
Members will have access to 

a number of information 
sources which will include the 
latest news, sports results, 
financial reports, and farm 
information. 

SHOP AT HOME 

You can take advantage of 
our shopping by computer 
system to get the best prices 
on a number of popular 
consumer items. 

NATIONWIDE ELECTRONIC 
MAI L 

Members will be able also, to 
communicate nationwide with 
other AUSTRALIAN 
BEGINNING members through 
our electronic mail system. 

,! 	
NOW AVAILABLE AT 

t: president OUTLETS: SYDNEY (02) 476 2700 CANBERRA (062) 88 2000 MELBOURNE (03) 529 4490 

NTH. SYDNEY (02) 9295497 PT. MACQUARIE (065) 831911 MELB. CITY 
ANN AN DA LE (02) 5695500 NEWCASTLE 	(049) 693611 FITZROY 
GRANVILLE (02) 6373063 TAM WORTH 	(067) 663162 ST. KILDA 
BAN KSTOWN (02) 7056636 A.C.T. 	(062) 882000 CAULFIELD 
BROOKVALE (02) 	931383 LAUNCESTON 	(003) 318388 MOORABBIN 
PENRITH (047) 218253 A.C.T. 	(062) 485411 HORNSBY 

(03) 3297533 PERTH (09) 3286522 
(03) 4191022 ADELAIDE (08) 2236333 
(03) 5294490 BRISBANE Nth (07) 2633466 
(03) 5284555 BRISBANE City (07) 2215588 
(03) 5294490 BRISBANE Sth. (07) 2315377 
(02) 4762700 SOUTHPORT (075) 329100 
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by GRAEME DOMM 

Adam Osborne is not a 
man concerned with 
diplomatic niceties. Not 
content with developing 
his own unusual micro-
computer and undercutting 
better known rivals in the 
US, he has made a point of 
denigrating competitors' 
products. 

Apple, Tandy and other 
market leaders have borne 
the brunt of Dr Osborne's 
criticism of existing micros. 
Not surprisingly, Dr 
Osborne exempts his own 
product from such criticism, 
saying there is nothing 
"remotely competitive" 
against his new Osborne 1 
micro. 

The modest doctor 
visited Australia last month 
to work out arrangements 
for distribution of the 
Osborne 1 in Australia. 
During a busy round of 
talks, he took time out to 
discuss the Australian 
micro market with APC. 

"It's a pretty vibrant 
economy here," he said, 
adding that the Australian 
market was "not really" 
different in other respects 
from overseas markets. 

Asked why he had not 
tackled the Australian 
market before, Dr Osborne 
replied — simply — that he 
did not have the machines 
to offer before. 

"If you want to be 
an entrepreneur you 
have to be like a good 
actor." 

He said the Osborne 1 
would sell for about 
$2200, without a printer. 
Considering its features, 
Dr Osborne said this was  

excellent value. Asked 
about criticism of the 
Osborne l's small screen 
size, he had a ready answer: 
"Anyone who has read a 
newspaper should have no 
trouble with our screen." 
A larger screen was available 
as a separate unit, but 
"only about 25 per cent" 
of customers wanted this. 

Following some 
confusion about who would 
be selling the Osborne 1 in 
Australia, Dr Osborne 
explained that President 
Computers in Sydney would 
be selling to the office 
equipment market, while 
Computerland would be 
selling to general users. The 
Osborne corporation 
planned to set up an 
Australian division to 
service the distributors. 

"We consider the 
Australian market 
critically important." 

"We don't want 10 guys 
all on the street selling our 
product. We want an 
orderly market," Dr 
Osborne explained. Using 
Australia as a base, Dr 
Osborne said he expected to 
be distributing to New 
Zealand, Indonesia and 
possibly Thailand by July. 

"We consider the 
Australian market critically 
important to us," he said. 

In countries where the 
Osborne name is well 
known, like the US and 
Britain, the unit is marketed 
strongly under the Osborne 
brand. In countries like 
Australia, where Adam 
Osborne is known less, the 
names of distributors are 
highligh ted. 

The reason for 
Dr Osborne's fame is two-
fold: a book he wrote on 
microcomputing back in 
1975, when the subject 
was barely known, and a 
column he wrote for some 
time in Interface Age, a 
leading micro magazine in 
America. In his column, 
Dr Osborne gave annual 
awards to products or 
developments he con-
sidered promising. In 1977 
he gave his award to a 
newly developed operating 
system called CP/M. In 
1978 he gave his award to 
an obscure gentleman from 
an obscure company calling 
itself Apple. In 1979 
Dr Osborne gave his award 
to a product called Visicalc. 
Dr Osborne has been 
unerringly accurate in 
his predictions for 
success of products. 
Whether he will be so 
accurate with his 
predictions for the success 
of the Osborne 1 remains 
to be seen. 

Dr Osborne is originally 
from Britain, but emigrated 
to America after graduating 
in chemical engineering. He 
gained a Ph.D in chemical 
engineering at Delaware  

University, before working 
at Shell for some years. 
Dr Osborne left Shell to 
take up independent con-
sulting, during which time 
he developed an interest in 
the fledgling microcom-
puter industry. 

In 1975 he wrote An 
Introduction to Micro-
computers, which exceeded 
his wildest expectations in 
sales. From then on, micro-
computing was the way to 
go. 

He formed his own book 
publishing company, which 
he later sold to McGraw 
Hill. In 1980 Dr Osborne 
decided to develop his own 
micro to cover an area of 
the market he considered 
profitable, and in which 
he believed nobody else was 
working. The result is the 
Osborne 1. 

Did Dr Osborne ever 
wonder if his confidence 
was excessive? 

His response was quick: 
"If you want to be an 
entrepreneur you have to 
be like a good actor. You 
can't be worried about 
whether you can act. You 
can afford to make some 
mistakes, but we have had 
spectacular growth." 
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When we heard that Adam Osborne was in town and that he had his Osborne 1 computer with him we 
tracked him down and, hearing that we were prepared to work all night and most of the next day 

on the evaluation, he kindly handed it over. David Tebbutt takes up the tale. 
Well, after years of telling everyone else 
what to do and handing out White 
Elephant Awards to those who satis-
fied his idea of what is excellent in the 
microcomputer industry, Adam 
Osborne has put his neck on the block 
and come up with an interesting 
hardware/software package which, with 
typical modesty, he calls the Osborne 1. 
It is a portable microcomputer compri-
sing a keyboard, a built-in video 
monitor, two floppy disk drives and a 
whole bunch of useful software. In 
fact, in America, the cost of the soft-
ware if purchased separately would be 
around $1500. The Osborne 1 including 
all this software sells over there for 
$1796 a theoretical hardware cost of 
Just $295! Nor Is the software gratui- 

tous rubbish — it comprises CP/M, 
MBasic, CBasic, Wordstar, Mailmerge 
and Supercalc. CP/M is just about the 
industry •standard operating system, 
which means that a wide range of 
existing and new software products will 
be quickly made available for the 
Osborne 1. MBasic and CBasic must be 
the most widely used Basic implementa-
tions; one is interpreted, the 
other compiled. At the risk of over-
simplification, this means that MBasic 
is easier to use whereas CBasic programs 
run faster. Wordstar must be one of the 
best word processing packages around, 
although my personal preference (bias?) 
is for Spellbinder, and it comes with 
Mailmerge, which enables you to 
maintain and use mailing lists and merge 

details from the lists into standard 
letters and the like. Finally, Supercaic 
is what the Americans would call an 
electronic spreadsheet. It allows you to 
enter numbers, formulae or descriptions 
on a large matrix of rows and columns. 
Any cell on the grid whose value is 
derived from other values within the 
grid displays a fresh result every time 
that one of its component values Is 
changed. It is similar to Visicalc but, 
according to people who've used both, 
it's also better. 

So there you have it; at $Aust2,200 
the Osborne 1 appears to be the answer 
to every would-be computerist's prayer. 
It does have one major drawback 
though — the screen is very small 
— Sin — and that's its diagonal measure- 



The keyboard detaches completely — apart from the ribbon cable, of course. 

I OSBORNE 01 
meat! To overcome this, those who 
really need one can buy a separate 
12in monitor. In America this costs 
$250. Of course the machine is then 
less convenient to carry around. Perhaps 
the answer is to have the large screen 
situated wherever you use the machine 
most. 

Adam Osborne neither makes nor 
sells the Osborne 1. He assembles it 
and tests it from supplied components 
and he puts most of the selling emphasis 
on the software available. In other 
words he's selling solutions to problems 
and he couples this with the sinister 
suggestion that you won't be able to 
compete in your profession without an 
Osborne 1. Of course such comments 
apply to all computers, but to read the 
sales literature you'd think that the 
Osborne was the only route to salvation. 
He even claims that the Osborne 1 
marks the advent of the Personal 
Business Computer. If that's the case, 
I wonder how he would describe 
machines like the SuperBrain and 
Apple. 

The Osborne is now available in 
Australia from several distributors in 
most capital cities. Adam is only 
authorising dealers who can 
demonstrate a willingness and ability 
to support their customers. This means 
that you're unlikely to find these 
machines in discount stores or with 
flaky dealers. 

Hardware 
The Osborne 1 comes in a cream 
vacuum-formed plastic case with a 
carrying handle at the back and a key-
board clipped on the front. A groove 
runs along each side of the case rather 
like that along the side of some Rover 
cars. Unlike the cars, this groove makes 
the Osborne easy to pick up. It's a bit 
of an odd shape when the keyboard is 
clamped in place. In fact when you 
stand it on end the whole thing tilts 
alarmingly due to the fact that the 
keyboard unit is designed to slope down 
towards the user. Although the present 
case is vacuum-formed, there are plans 
afoot for a new design using injection-
moulded plastic foam. I'll be mention-
ing that later in the review. 

When the machine is opened, you 
find a black bezel (front) and a grey 
keyboard set in a black keyplate. The 

() I in carrying mode. 

machine weighs in at 26.51bs according 
to my bathroom scales but Adam tells 
me it should weigh 24. If he's right 
then my scales are wrong and I'm 
actually my ideal weight. (Hysterical 
laughter — Ed.) With the keyboard 
clipped in place the effect is not 
unlike my wife's sewing machine except 
of course the 0-1 is much lighter. 

A disk drive is located on either side 
of the small 5in monitor and beneath 
each drive is a pocket capable of holding 
up to 15 disks. I- had a nasty moment 
during the review when I thought I'd 
lost all the disks. I searched high and 
low for them and after 10 minutes of 
sheer panic I glanced at the machine and 
there they were, nicely tucked up in one 
of the pockets! 

Along the bezel and below the 
monitor and disk pockets are a 
number of sockets and controls. Work-
ing from right to left this is what you'll 
find: battery socket, reset button, 
external video socket, contrast and 
brightness controls, keyboard socket, 
IEEE-488/Centronic parallel socket 
(software switchable), serial RS232C 
socket and a modem socket. I quite 
like the idea of being able to see what 
you've got plugged into the machine 
without having to grovel round the 
back. Quite how it looks when all the 
various leads are in place I can't 
imagine. The keyboard lead is a flat 
cable enclosed in a plastic braid. I 
presume this is to prevent the wires 
getting pinched when the keyboard is 
clamped on the front. I didn't have 
anything connected anywhere else. 
The brightness and contrast controls I 
found essential for getting the display 
just right; unless it is right it can be very 
tiring to use. The reset button wipes out 
the memory and returns you to a 
monitor command telling you to insert 
a disk and type RETURN. This then 
drops you into a master menu or 
CP/M, depending which disk you've 
loaded. 

The review machine had almost 
silent Siemens' disk drives. They worked 
perfectly and I could only really hear 
them when the house went quiet in the 
early hours. Around three o'clock in the 
morning I thought I heard a budgie 
hopping around — it was the disk drives. 

I decided that I'd had enough and 
grabbed a couple of hours' sleep. MPI 
drives are installed on some Osbornes 
and these are just as reliable — the doors 
are slightly more robust but, according 
to Osborne they sound like 'a sack of 
marbles'! 

The screen is interesting because it 
allows two display intensities plus 
optional underlining. If you're techni-
cal you might be wondering how Adam 
manages this with just eight bits per 
character. The answer is that he doesn't 
— he uses nine for the characters to be 
displayed. Bits 0-6 are used for the 
ASCII code, bit 7 for underline and bit 
8 for intensity. The matrix is an unusual 
8 x 10 which gives true descenders, 32 
graphics characters plus the under-
lining mentioned just now. Another 
fascinating feature of the display is the 
lateral and vertical scrolling. The vertical 
didn't work on the review machine, 
incidentally, so I don't know whether 
it would be smooth or not. One thing's 
certain, the lateral scrolling was 
perfectly smooth. The screen can 
display 24 lines of 52 characters at a 
time. The screen memory can hold 
32 lines of 128 characters so, using 
certain control keys, you can move 
the `window' to any part of the screen 
memory. If, for example, you had 
completely filled the screen memory 
and you decided to scroll sideways, 
the effect would be rather like watching 
a cylinder revolving, because the whole 
screen scrolls, not just the current line. 

The major disadvantage of the screen 
is that it's too darned small. Adam tells 
me that he uses it for hours on end 
without any trouble, though I did ask 
Adam if he'd considered putting a 
fresnel lens in front of the screen. 
He had, and the result was so much 
distortion that he felt it better to 
forget it. Here's a money-spinning 
opportunity for someone — invent 
a device that fits into one of the 
diskette pockets when not in use and 
which magnifies the screen without 
unacceptable distortion. Of course, if 
you'd like to make me rich too for 
tipping you off then that's just fine by 
me! 

The keyboard is nicely laid out, 
with both typewriter and calculator- 
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Convert your Olivetti 
Electronic Typewriter 

a Printer 

The Micro-80 Interface. 
MICRO-80 has been delivering interfaces to convert 
Olivetti electronic typewriters to operate as correspon-
dence quality printers for 18 months. Our original parallel 
interface for the ET121 has been approved by Olivetti 
Australia and supplied to over 40 Olivetti dealers, plus 
hundreds of satisfied customers all over Australia, the 
Pacific region and the United Kingdom. Two of the most 
valuable features of this interface are its ease of fitting 
and its extreme reliability. Couple that with its Australian 
design, manufacture and support and its low price 
and you know you are getting real value for money. A 
MICRO-80 interface does not interfere with the normal 
operation of your typewriter which becomes a versatile 

component of your word 
processing system, pro-

ducing reliable, high 
quality, letter perfect print-

ing hour after hour, day after 
day. Recently, MICRO-80 has 

expanded its range of interfaces to 
include the ET221 typewriter and the revolution-

ary PRAXIS portable typewriter. Now, no matter which 
Olivetti electronic daisy wheel typewriter you have, we 
have an interface to suit it. 
The best news of all is that, for the first time, we are 
releasing our interfaces for direct sale to typewriter 
owners. Their impressive record of reliability, simple 
modular design and comprehensive fitting instructions 
have convinced us that you will be able to fit the interface 
yourself without hassles and be printing within the hour. 
This will enable you to take advantage of the highly 
competitive typewriter market to negotiate the best 
possible deal from your local distributor then obtain the 
interface yourself from us. We also offer a fitting service 
in Adelaide or Melbourne for only $50. 
The best news of all is our low, low prices: 

PRAXIS 30 & 35 	ET121 ET221 
Prices including 	$300 	$375 $399 Sales Tax 
Our interfaces provide a Centronics compatible parallel 
interface. If your computer has an RS232 port then you 
will also require an RS232; Centronics adaptor available 
for only $140 including sales tax. 
Interfaces are supplied with power supply, compre-
hensive fitting instructions and user manual. Cable to 
connect interface to computer not included in price. 

MICRO-80 433 MORPHETT STREET, ADELAIDE, S.A. 5000 
TELEPHONE: (08) 2117244 

Please send to Micro-80, P.0 Box 213, Goodwood S  5034 
Please send me a MICRO-80 PARALLEL INTERFACE for my 
PRAXIS 30 or 35 
ET121 
ET721 

Road freight (in Australia) 
Above prices F O.B Adelaide 
I enclose my cheque money order of S 
Name 

Also include an RS232/CENTRONICS ADAPTOR S140 ❑  
or please send me further details of your interface for 
PRAXIS C],ET121 LI  ET221 ❑  
Please charge to 
my Bankcard No 

Exp. End. 

S300 
S375 
S399 

SI 0 

i7 
c 
❑  

  

  

1 I 1 

Address 

Postcode 	 Signature 
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OSBORNE 01 
style keypads. A few things are on the 
Osborne that you perhaps wouldn't 
expect on a budget machine — a caps 
lock and a pimple on the 5 on the 
numeric keypad so you know where 
you are without looking. The keys 
automatically repeat after being laid 
down for a second or so. My only 
criticism of the layout is that you 
need two hands to scroll the screen — 
one to hold the control key and the 
other to operate the `arrow' key. I 
mentioned this to Adam and he told 
me that he was faced with the choice 
of giving the user single-handed cursor 
movement when creating text or single-
handed operation when scrolling 
(reading) text. At least Adam's way 
means you can keep your place on an 
input document with one hand while 
operating the cursor controls with 
the other. I wish I'd thought of asking 
him why the control key wasn't placed 
next to the arrow keys. Another way of 
scrolling the screen is to use the control 
key in conjunction with the 1, 2 or 3 
keys. CTRL-1 displays columns 1 to 
52, CTRL-2 columns 53 to 104 and 
CTRL-3 columns 105 back round to 
28. 

Moving round the back, there's a 
little recess which contains the on/off 
switch and a circuit breaker reset 
button. This is where you stow the 
cable and plug when carting the 
machine around. A plastic cover is 
`velcroed' over the recess to hold 
everything in place. Also at the back 
is the quaintest carrying handle you'd 
ever see. It's like those leather handles 
you get on the old-fashioned card-
board suitcases. Adam is a firm believer 
that if something does a job adequately 
then that's just fine. To risk boring you 
with another quote, he says `Better 
is the enemy of good, adequacy is 
sufficient and everything else is 
irrelevant'. This maybe explains the 5in 
screen too and it certainly explains his 
approach to software authorisation, 
which you'll be reading about later on. 

To get inside the machine it is 
necessary to remove the bezel, which is 
attached by four screws, and the bright-
ness and contrast knobs. The screws 
were easy but the knobs needed a very 
small Allen key. Once inside, 'you can 
only see the first inch or two of the 
various components since they all 
disappear into the depths of the case. 
I felt as if I was peering into a rather 
full bucket. What I could see looked 
clean and well made. The only notice-
able thing out of place was a jumper 
wire from one part of the single board 
computer to another. Adam tells me 
that there were design faults on some 
of the earlier boards and that this must 
have been one of them. The front edge 
of the board contained all the ports and 
controls mentioned earlier. Ah yes, that 
reminds me, the serial port connection 
should have protruded from the bezel. 
As it was on the review machine it 
would have been difficult to attach a 
printer connector, for example. Once 
again Adam says that is being attended 
to. A closer examination would have 
involved a lot of time literally pulling 
the machine apart and, really, it just 
wasn't worth it. I had a peek inside the 

keyboard unit and it, too, was well 
made, comprising a metal keyplate 
in a vacuum-formed plastic shell. The 
keyboard itself was quite firm and I 
noticed that a couple of metal channels 
ran from end ' to end underneath. I 
presume that these were attached for 
rigidity. 

Everything connected with the 
Osborne 1 has got `Osborne' plastered 
all over it, even the disk sleeves. I'm 
not sure whether this is simply sound 
publicity or an ego trip by Adam. I 
must say I find the private man far more 
pleasant than the public version. 

Each disk can hold up to 102,400 
bytes of information. That's the equiva-
lent of about three times the length of 
this Benchtest. The disks are soft 
sectored with 40 tracks, each compris-
ing 10 sectors. A sector on this machine 
is 256 bytes. I suspect there must be 
some sort of software fudge to make 
CP/M think that the tracks are 20 
sectors of 128 bytes. Adam tells me 
that double-density drives will be avail-
able soon, which must be good news 
for those with high volumes of data to 
process. Although Adam gets his disks 
from several sources, he tells me that 
Dysan is the major supplier. Since I use 
them exclusively, I was pleased to hear 
this. I have heard that the oxide coating 
is less stable on some other disks, the 
`no-name' ones being the worst 
offenders. 

Software 
Adam Osborne has collected together a 
very good range of software which he 
supplies with the machine at no extra 
cost. This is sometimes referred to in 
the trade as `bundled' software. Adam 
knew what the most popular applica-
tions were and he knew that it would be 
wise to stick to industry standard 
system software so he went ahead and 
wrapped up an entire package which 
would satisfy most people's immediate 
requirements and still give them the 
opportunity to buy other programs as 
their needs developed. In my view a 
decent database package would have 
rounded everything off just nicely but 
Adam is sticking to a few `authorised' 
databases for which the customer pays 
extra. 

Let's comment on each piece of 
software in turn. If you're an old hand 
at this game, you'll be able to skip the 
next four paragraphs without losing 
too much information. 

First of all, CP/M: the name is on 
everyone's lips, but how many 
people actually know what it is? The 
initials stand for Control Program for 
Microprocessors and it was designed to 
facilitate the writing of programs for 
Z80, 8080 and 8085 processors. 
Although the processors in different 
microcomputers are the same, the bits 
and pieces that surround them are very 
different. Keyboards use different keys, 
printers vary, screens have different 
layouts, disks come in an alarming 
number of shapes and sizes and I/O 
ports have different addresses. CP/M 
comes between the program and these 
different devices and it handles trans-
fers of information between them and 
the memory. Since CP/M takes care of 
the information transfer beyond the 
program and the memory, all the 

program has to do is to pass the infor-
mation to CP/M together with some 
instruction on what it wants done 
with it. The program then just sits back 
and waits for CP/M to tell it that the 
job's been done. This all means that a 
program written for use with CP/M 
rather than for a specific machine will 
be widely used, provided it's worth 
using in the first place. All that has to 
be done to ensure that this will happen 
is that the machine supplier usually 
`configures' CP/M to suit the peculiari-
ties of your piece of equipment. By pro-
viding CP/M with the Osborne, a whole 
world of software opens up immediately. 

You also get a few other things with 
CP/M. You get a whole pile of disk 
utilities which enable you to format, 
examine, copy, and generally mess 
around with information on your disks. 
The most common uses are to initialise 
new disks — this means writing the 
tracks and sectors on them and encoding 
a certain amount of control information 
for use by CP/M — and to make back-up 
copies of files so that you can recover 
from spilling beer on your master disk, 
for example. Another useful facility 
allows you to find out how much space 
is left on a disk. CP/M is often called 
an operating system and there are lots 
of manufacturers around who claim 
that their operating system is better 
than CP/M. Better they may be, but the 
fact is that on 8-bit machines, CP/M is 
the de facto standard and you'd be 
wise to check the availability of the 
packages you need before going for a 
different operating system. 

And I've not finished yet. CP/M 
also includes a couple of programs of 
great interest to keen programmers, or 
programmers who want to make their 
programs run faster. The programs 
provided are an editor (ED), an 
assembler (ASM) and a debugging tool 
(DDT). The editor is an absolute dog 
and should only be used if you have to 
create programs in assembler language 
prior to assembling them into machine 
code using the assembler. ASM checks 
your program as it tries to translate it 
into machine code and if it finds any-
thing wrong it tells you so. It can't 
detect errors in your program design, 
only in your coding. Finally, if your 
program doesn't work as planned then 
you can use the Dynamic Debugging 
Tool to examine the contents of 
various parts of memory and the 
registers as you step through the 
program. The assembler and DDT are 
absolutely fine, but most word 
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The tiny screen is the 0-I's big drawback. 
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processing packages will allow you to 
edit program files a darned sight more 
easily than using ED. 

Sticking with system software for the 
moment, you get CBasic and MBasic 
with the 0-1. There are pretty much the 
same language except that you can 
execute one as soon as you've finished 
typing the program and, if it doesn't 
work, quickly amend it and have 
another go. The current buzz-phrase 
for this approach is `quick and dirty'. 
If you write a Basic program using the 
other version then you have to compile 
the program using a Basic compiler. 
This takes longer and you can't really 
change the code generated by the 
compiler. You have to go back to your 
Basic code, change that and then 
recompile the program. The compilation 
process is similar to, but not the same 
as, the • assembly process mentioned 
earlier. Why, you might ask, should you 
go to all that trouble? The answer is 
that the resulting program will run 
faster than an interpreted version and 
you can also embed identifying infor-
mation which could trap a copyist 
because (s)he is most unlikely to find 
it. I ran the Benchmark programs on 
MBasic (interpreted) and they were 
faster than most machines we've tested. 
CBasic of course would have been faster 
still. Don't get too excited by these 
findings unless you are heavily into 
number crunching. The fact is that, in 
normal processing, the speed of the 
machine is completely nullified by the 
enormous time it takes for the operator 
to respond to the machine's promptings. 

There is another tiny system program 
tucked in the disk which allows you to 
enter certain constants from time to 
time. The first is the speed at which you 
set the serial port — 300 or 1200 baud. 
The second allows you to change the 
screen size — 52, 128 or user-defined. 
The third allows you to enter the date 
and time. The time is accurate to within 
a few minutes per day. 

That's taken care of the system 
programs provided, nbw let's look at the 
application programs. First of all, 
Wordstar and Mailmerge. Wordstar is 
one of the best word processing 
packages on the market. On the 
Osborne it is a little strange to use, 
mainly because of the small screen — 
see my earlier comments. Adam has 
wisely had the package modified so that 
it automatically scrolls sideways as you 
are typing text in. He has yet to do that 
with the Basic packages but he promises 
me that he will. If you're unfamiliar 
with word processing there's not a lot I 
can say here except that it will either 
increase your throughput of typed 
material or it will improve the quality 
of what you write, simply because it is 
so easy to `craft' your words until you 
get them right. If you really want to get 
into word processing, I suggest you read 
the April 1981 APC where we ran an 
introductory article on the subject. 

Associated with most of the good 
word processors is a mailing list facility 
which enables you to create and main-
tain a mailing list. Wordstar is no excep-
tion to this and it allows you to 
incorporate names and addresses in 
documents and letters so that they look 
as if they were prepared especially for 
the person receiving them. Lists can be 
sorted and names and addresses extrac- 

ted according to your own chosen 
criteria. This is all done using the Mail-
merge facilities. 

Finally we come to Supercalc. 
You've probably heard of Visicalc, 
which is one of the biggest-selling 
microcomputer packages. Well, Adam 
couldn't get hold of Visicalc for the 
Osborne 1 so he decided to plump for 
Supercalc instead. The program makes 
good use of the 0-1's `shadow' mode, in 
which the screen characters can be dis-
played at half intensity. The spread-
sheet grid is displayed in shadow while 
the entries are all in full intensity. It 
looks very good. Anyone who messes 
around with `what-if' calculations will 
find this product an absolute boon. 
Also, are you one of those people who 
makes lots of calculations and at the 
end you realise that somewhere, way 
back, you'd got something wrong which 
messed up every figure derived since? 
Using Supercalc, you don't have to 
worry, you just change the offending 
number and all the others come right 
instantly. An interesting bonus is that 
the data file generated by Supercalc 
can be edited using Wordstar. I'm sure 
that's useful but I'm not too sure how 
useful. 

Now on to the ones you pay money 
for. I mentioned earlier that a database 
would be my next choice of product. 
Well, Adam thinks it important too and 
he recommends three: DBMS, Condor 
and Datastar. Condor and Datastar are 
on his approved software list which 
means that Osborne will be packaging 
and selling them. DBMS you will have 
to get direct from your supplier. 

Talking of Osborne-approved pro-
ducts, the company will be maintaining 
three lists: one for the USA. one for the 
UK and Australia, and an international 
one. If you're a software writer and you 
think you'd like to get your product on 
to the Osborne 1 then Adam would like 
to receive your documentation first; 
then, if he approves, you send him four 
disks with the program on. It will be 
carefully examined and any comments 
made. You will then have to bring it up 
to the required standard and Osborne 
will then take over the entire product-
tion and marketing effort for the 
Osborne 1 version. You just sit back and 
wait for the royalty cheques to drop 
through the letterbox. Adam tells me 
that the royalties start high and reduce 
as sales increase. His justification for 
this approach is that the higher the sales 
the more it is due to the efforts of the 
Osborne Corporation. In general, Adam 
is not too interested in `better' versions 
of what he's already selling because, 
apart from anything else, it dissipates 
the marketing effort and, if the first 
one was adequate for the job, is it really 
worth the extra hassle? I'm not sure 
how he equates that attitude with the 
fact that he'll be handling two data-
base packages, unless they're very 
different. 

I used almost all of the programs 
supplied and most of them worked 
for the limited time I could try 
them. 1 did run into trouble once 
or twice when I keyed something in; it 
was echoed on the screen but then the 
most odd things occurred. The only 
example that I reproduced was that I'd 
get into MBasic, type AUTO in order to 
get automatic line numbering and it 

Documentation is of good quality. 

would give me SYNTAX ERROR. I'd 
try for the third time and it would do 
what it should have done all along and 
type 10 on the screen. The 
problem may be in the MBasic imple-
mentation or, more likely, I'd got 
myself a hardware fault. Adam did say 
that there were a few problems with the 
review machine's keyboard. Another 
problem I had, and this time I think it 
was the MBasic, was that I couldn't 
read programs which I'd previously 
saved using the 'A' suffix. It behaved 
as if I'd saved a null file. Even CP/M's 
TYPE command couldn't throw any 
light on this one. Adam thought I must 
have had a duff version of the software. 

Documentation 
Since Adam Osborne started to make 
his way in the world with books. 
you should expect a high standard of 
documentation. And indeed the 
manuals are very well presented. Unfor-
tunately the almost obligatory glitches 
had appeared in the books he supplied 
me. I don't think I encountered a really 
serious error — they were things 
like leaving but the key symbols when 
describing the various key functions 
or saying that k=1024 then claiming 
that the disks were 102k — they're not, 
they're 100k. When I pointed this out, 
Adam told me that 'all the manuals 
are undergoing scrutiny and finalisation 
right now'. All the books will be in a 
large paperback format with a glossy 
cover and very neat, readable type-
setting inside. True to form, Adam 
couldn't resist the occasional homily 
which I found very refreshing. On the 
first page of his Users Reference Guide 
he talked about the incompatibility 
of the various machines on the market. 
He then goes on in brackets — well he 
printed the first bracket anyway — 'This 
is a deliberate marketing strategy on 
the part of the manufacturers. It is 
designed to prevent you shopping 
around for programs, accessories or 
additional computers once you've made 
an initial commitment to one of these 
products.' Later on he mentions the 
CP/M editor that I dislike so much 
'This editor is primitive and should not 
be used. Wordstar is capable of perfor- 
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than $1000. Adam Osborne also uses 
the same printer on his machine, so it 
would seem ideal. You'll also need 
disks and stationery to get under way. 
And then you're in business. I 

your 
recommend 
machine very 
options. 

you 
seriously 

that 	 this consider 
among 

OSBORNE 01 
ming the same task and is easier to use 
If you really must use the editor 
consult one of the books now available 
on CP/M.' Dead right. 

Adam has tried very hard to pitch 
the documentation at the first-time 
user. In one place he gave the very 
sensible advice, 'Do not try to get the 
plastic disk out of the cardboard 
envelope or you will destroy the disk'. 
Don't laugh, I've heard of people doing 
it. Here's another one: 'The door on the 
drive is closed and opened in the same 
way as you would open and close an 
overhead garage door.' Isn't that nice? 
He's actually remembered his most 
likely audience, the person who's never 
used a machine before. 

Every package is fully documented, 
sometimes in the User Reference Guide, 
otherwise in its own separate manual. 
The only thing that was missing that 
interested me was a full technical speci-
fication of the Osborne 1. You don't 
need it to use the machine but it would 
be of interest to the curious. or to 
Benchtesters like me. The CP/hl over-
view section of the User Reference book 
is clearer than most books on the 
subject although it doesn't try to go too 
deep with some of the more obscure 
facilities. I picked up a tip that I 
suppose I should have realised but 
didn't — you shouldn't use SAVE more 
than once since memory contents can 
be changed as a result of SAVEing. 

The MBasic manual has simply been 
reset because Adam is obliged to retain 
the original wording until the end of 
this year. He'll then look at it and 
change it where necessary. This manual 
is not at all bad, though, so it shouldn't 
be a problem. In general, all the docu 
mentation will be brought up to the 
Company's house style before publica-
tion. 

Incidentally, I should give you the 
address of Osborne Computers: Osborne 
Computer 	Corporation, 	26500 
Corporate Avenue, Hayward, California 
94545, telephone (415) 887 8080. 

Users 
Who'd use it'? My guess is anyone who is 
taking computing a bit seriously and 
who either doesn't mind a small screen 
or who is prepared to forgo a little 
portability in favour of a separate 
monitor. The price is good, the facilities 
offered are more than adequate and, 
because he's plumped for CP/M, plenty 
of packages will be quickly available. 
The sort of dealers that Adam is 
encouraging are the sort that tradi-
tionally sell to the professionals and 
these are exactly the sort of people that 
the macnine is aimed at. In fact, Adam 
defines the users as 'professional people 
using It in the course of their daily 
work'. It certainly isn't a fun and games 
machine, although I'm sure that a lot of 
games will sneak their way onto 0-1s. 
The easiest way for me to describe the 
market is anyone other than the fun and 
games, colour and hi-res graphics 
brigades. I must admit I'm not too sure 
about number crunching, speed and 
accuracy either. You'll have to check 
this out for yourself. 

Prices and 
delivery 
The price we have in Australia is $2250 
including tax for the Osborne 1 with all 
its standard software (CP/M, CBasic, 
MBasic, Wordstar, Mailmerge and 
Supercalc). 

The machine comes with a standard 
composite video output so that any 
available monitor can be used. At the 
moment a 90 day warranty is standard 
for parts and labour. 

Until June 30 only two dealers have 
been appointed: Computerland and 
President Office Machines outlets. Next 
financial year several additional dealers 
are expected to be appointed and Adam 
sees the establishment of 'Osborne 
Australia' sometime in July, presumably 
to oversee his Australian operations. 

Future plans 
The machines now being sold here have 
a new case made of injection-moulded 
plastic foam in a 'clam shell' arrange-
ment. This means that the inside will be 
much more accessible for engineers 
and nosey users. The quaint carrying 
handle will disappear to be replaced 
by one moulded into the case. The 
machine will be lower as a result of 
having a thinner keyboard unit and 
it's expected to weigh less. The bezel 
is expected to be prettier too. 

A battery pack is currently under 
development and the most likely 
arrangement will be a large flat unit 
which forms a false bottom to the 
Osborne 1. Adam expects this to be 
available by the middle of this year. 

Dual-density disk drives should be 
announced in November or December 
and communication facilities in six 
months or so. An 80-column screen 
with user-defined graphics and a 52-
column option is also likely to appear 
in the near future. 

Finally, don t just expect upgrades 
to be up. Adam is well aware of the 
potential mass market opportunities 
for small domestic machines. He hinted 
at smaller Osbornes as well as bigger 
ones. 

Conclusion 
suppose I've said it all in the Users' 

section. The machine is weil made, 
offers more facilities than any other 
machine at the price and suffers one 
enormous drawback: the screen 
measures just 5in diagonally. This isn't 
a problem for occasional use — an hour 
or two even — but I'd hate to use it 
continuously. To overcome this 
problem, a 12in monitor is available and 
I would suggest that you keep this 
where you'd use the machine most. 
Making such a sophisticated machine 
portable was a really neat idea. I think, 
though, that there will be a lot of wives 
up and down the country who'll 
roundly curse Adam Osborne for what 
he's done. 

Getting the thing going is a doddle — 
easier than filling a kettle and plugging 
it in. You'll need a printer — most 
people I know use the Epson MX-80 
and it offers excellent value at far less 

Benchmark 
timings 
There is nothing wrong with the 
Osborne's performance on our 
standard Benchmarks. It came out 
faster overall than most other 
machines we've tested. You must 
remember though that these tests 
relate mainly to the computer's 
numerical processing speed and take 
no account of accuracy, string handl-
ing or disk handling. The other thing 
to bear in mind is that computers 
spend most of their time waiting for 
information to be transferred 
between themselves and their peri-
pheral devices. Timings were made 
using MBasic. CBasic would have 
returned still faster times. 
All times in seconds. 
BM1 1.4 
BM2 4.4 
BM3 11.7 
BM4 11.6 
BM5 12.3 
BM6 21.9 
BM7 34.9 
BM8 6.1 

Memory map 
0000 System read only space; 

part switches to ROM in 
shadow mode 

4000 	Post processing sequence & 
data buffer RAM 

EA00 CBIOS entry points 
F000 Memory-mapped video 

RAM 
FFFF Top of memory 

In shadow mode the memory up 
to 4000H isn't available when 
CBIOS is operating. To get into and 
out of shadow memory mode you 
need to OUT 0 or 1 coupled with a 
change to location EF08H making 
that 0 or 1 too. These routines must 
be above location 4000H. 

M~ 

'You will meet a tall, dark stranger. 
In all probability within 2.73 days. 
Apparently 9.2 people out of ten 

always do.' 



BACK ISSUES SERVICE 
Here is a complete guide to available back issues of APC. A quick 

guide to their contents is shown here. Check the coupon 
for the issues you require. 

Volume 1 Nos, 1, 2, 3 & 5 
and Volume 2 Nos. 2 & 3 
are no longer obtainable, 
but photocopies of any 
article published in these 
issues are available on 
request at a cost of $2.00 
each. Please state clearly 
volume and issue number. 

Volume 1 No. 3 
Benchtest: Tandy TRS-80 
Model II. Animistics. M68000-
Motorola's Sweet 16. Com-
puter Games: Big trees and the 
Alpha-Beta algorithm. Plotting 
in Three Dimensions. The 
Complete Pascal: Loops. 
Checkout: Exatron Stringy 
Floppy. Z80's control signals. 
Programming the Simple 
Approach. Z80 Instruction 
Set. Programs: Byte Saver 
(TRS-80), TRS-80 Graphics, 
Word Processor (Sorcerer), 
Space Slalom (Apple), Robot 
Nim (PET). 

Volume 1, No. 4 
Benchtest: Hewlett Packard's 
HP85. Benchtest: Texas 
T1 99/4 Home Computer. 
Gateways 4o Logic. Adding a 
different family of chip to 
your micro. Computer Games: 
Speeding up the Search The 
Complete Pascal: Data 
Structures. Programs: 3D 
Noughts & Crosses (TRS-80), 
PET Backgammon 

Volume 1 No. 6 
Benchtest: CBM Model 8032 
`SuperPET'. Microchess. 
Basic Basic. Benchtest: Super-
Brain. Programs: Lunar 
Lander (TRS-80), PET Fighter 
Pilot, Apple Plotting, Lprint 

L
Z 

Print Utility (TRS-80), 
ZX80 Breakout, Graph (TRS-
TRS-80). 

Volume 1 No. 7 
Robotics. Micro Chess. Com-
puter Games: Guessing the 
odds. APC-80. The Complete 
Pascal: Records and files. 
Calculator Corner: Speed up 
your TRS-80 pocket com-
puter programs. Programs: 
TRS-80 Tarot, PET Bloobers, 
PEEK & POKE for Apple 
Pascal, PET Demolition, 
Superboard Bug Bypass, 
String Function, Several 
Sorts. 

Volume 1 No. 8 
Benchtest: Atari 400 & 800. 
The Complete Pascal. Gate-
ways to Logic. APC-80. Help-
ing the Handicapped: A look 
at a US company specialising 
in this field. Programs: 
Reading `System' Tapes into 
the System 80, Monster 
Multiplier (Apple II), Read-
write Routines (PET), Pro-
gram Formatter. 

Volume 1 No. 9 
The Last One: The program 
which writes programs. 
Multi-user Systems. Com- 
puter Games. Disk Basics: 
What makes them click? Get 
Well Soon: How to recover 
from a data tape disaster. 
APC-80. Gateways to Logic. 
Ultra-fast Tape Storage: Data- 
transfer rates of up to 9600 
baud for the Ohio Scientific 
Superboard. The Complete 
Pascal. Forth: A review of 
the language. Programs: 
TRS-80 Target Practice, 
TRS-80 Four in a Row, PET 1 
Anagram, PET Obstacle 
Course, Minefield 
(TRS-80). 

Volume 1 No. 10 
Slow Scan TV: How micros 
are putting themselves in the 
picture. Disk Basics: More on 
disk drive interfacing. APC-80. 
On The Level: Cure those 
tape troubles. Computer 
Games: Draughts. The 
Complete Pascal. Choosing a 
Computer System: Hints on 
buying your first business 
computer. Word Processing: 
How to define your needs. 
Profile: Rudi Hoess, the man 
behind Apple in Australia. 
Multi-user Systems. Systems 
Development: Program 
development and implemem-
tation. Searching String 
Arrays. Turning 
USR(X) Routines into Data 
Statements. Pack It In: 
Squeeze more data onto your 
disks or tapes. Programs: 
TRS-80 Rocket Attacks, 
Superboard Mines, PET 
Brick Stop. 

Volume 1 No. 5 
Limited supplies only available 
Benchtest; Sinclair ZX80. 
Marketing Strategies of Micro 
Manufacturers. Computer 
Games. Gateways to Logic: 
Boolean Algebra. Micro Chess: 
A brief history of chess 
programming. The Complete 
Pascal: Control Structures H. 
Whistling up Colour: Apple 
"hands off' control. Programs: 
Showpiece (Apple), Dots & 
Boxes (PET). 
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Volume 2 No. 1 
Printer Review: Dick Smith's 
offering. Gateways to Logic. 
Joystick Interfacing: Control 
on the TRS-80. Classroom 
Zest: A computer aided 
instruction package described. 
TRS-80 Compiler. APC-80. 
The End of Flowcharting. 
Wordprocessor Comparison: 
Spellbinder vs Wordstar. 
Multiuser Test: Onyx C8002. 
Choosing a Programmer. 
Profile: The Tandy Corpora-
tion. Unix: A Review. Define 
Your Own Function Key on 
PET. Superboard II Edit: 
Extra function key. Multi-
plexing PET: Increasing I/O 
data handling. Programs: 
Program Packing (6502), 
Cosmic Wars '80 (TRS-80), 
TRS-80 Worm, System 80 
Dodgem. 
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Please send me the following back issues of 
Australian Personal Computer 

1114 0   07 ❑ H 09 010 011 
D  D  05 
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* Vol. 1 Nos. 1, 2, 3 & 5 and Vol. 2 Nos. 2 & 3 
are unavailable 

Any one issue $3.00; any two issues $5.70; any three 
issues $8.40; any four issues $11.00; further issues 
$2.50 each. All prices include post and packing. 
Cheque or P.O. payable to Australian Personal 
Computer, 462 Burwood Road, Hawthorn, 3122. 
Please allow up to 4 weeks for delivery. 

Name 	  
Address 	  
	 Postcode 	 

	

Please charge my Bankcard 	 
Bankcard Number 	 
Expiry Date 	  
Signature 	  

Volume 1 No. 11 
Benchtest: Acorn Atom. 
Switch in Time: For when 
`Dallas' is too important to 
miss ... Gateways to Logic. 
Another Dimension: Three-
dimensional plotting. The 
Complete Pascal. APC-80. 
Computer Games: Chess. 
Wordprocessor Benchmarks. 
WP Benchtest: Word Pro 4 
Plus. Multiuser Test: MP/M. 
Systems Development: 
Profile: Dick Smith. Program 
Packing. Single Key Keyword 
Entry: Superboard. Search/ 
Change in Applesoft. Put 
Your Hooks into OSI Basic. 
Programs: Sorcerer Simple 
Word Processor, Compucolor 
II Function Plotting, TRS-80 
Auto Fuel Consumption, 
TRS-80 Towers of Hanoi, PET 
Aircraft Landing, TRS-80 
Giant Trap, PET Wire, PET 
Convoy. 

Volume 1 No. 12 
Inside Printers. Computer 
Games. Benchtest: Bigboard, 
Gateways to Logic. TRS-80 
Compiler. OSI Basic-in-ROM. 
WP Benchtest: Magic Wand. 
Profile: Nigel Shepherd. 
Parliament House in Micro: 
The role of Cromer:co. Multi-
user Test: MVT/Famos. 
Solar System Simulation. 
Drawing Lines on PET's 
80 x 50 Grid. Single Key 
Key Development: Abbrevia-
ting commands. Programs: 
PET Replace, TRS-80 Demon 
Hunts, PET Chords, ZX80 
Sliding Letters. 

Vol. 1 No.* 
Vol. 2No. 
Vol. 3 No. 

Volume 2 No. 2 
Apples for the Handicapped. 
TRS-80 Tiny Compiler. 
Profile: Bill Anderson. Facing 
the Future: Barry Jones. 
Print Using for Applesoft. 
SBII Plus: Improve the Super 
board II. Multiple File Tape 
Backups. Relocating OSI 
Basic-in-ROM. Programs: 
Bigboard Real Time Clock, 
APC-80 Alien Invasion, PET 
Radio Technician Course. 

Volume 2 No. 3 
Benchtests: Sinclair ZX81. 
APC-80. Building a Bigboard. 
Keystroke Reduction: 
TRS-80. WP: The Sanders 
Printer. Profile: Bill and Niki 
Saunders. CP/M by Rodnay 
Zaks. Rapid Bubble Sort. 
Encryption with RND and 
USR. The 6502 Dream 
Machine. Vectors and the 
Challenger IP. Programs: 
TRS-80 Input Routine, 
Treasure Hunt (PET). 

Volume 2 No. 3 
Benchtests: Sinclair ZX81. 
APC-80. Building a Bigboard. 
Keystroke Reduction: 
TRS-80. WP: The Sanders 
Printer. Profile: Bill and Niki 
Saunders. CP/M by Rodnay 
Zaks. Rapid Bubble Sort. 
Encryption with RND and 
USR. The 6502 Dream 
Machine. Vectors and the 
Challenger IP. Programs: 
TRS-80 Input Routine, 
Treasure Hunt (PET). 
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Volume 2 No. 4 
Benchtest: Vic 20. Software 
Review: MCMON. Computer 
Games. Tree Access Routines. 
Gateways to Logic. Is it a 
Bird? What is a personal 
computer. How Computers 
Communicate. Benchtest: 
Tandy III. Profile: Gary Blom. 
Program Planning. 6502 
Assembler in Basic. Increase 
Your Word Power. Programs: 
PET Arithmetic Test. Apple 
Mondrian. 

Volume 2 No. 5 
Benchtests: IBM, NEC 
PC-8000, Spellbinder. The 
Gates are Wide Open. Win-
chester Hard Disks. Computer 
Games: Poker. Gateways to 
Logic. Hal Towards 2000. 
Applesoft Mystery Parameter. 
Pet Symbolic Disassembler. 
Programs: TRS-80 Sailing 
Simulation, ZX80 Eldorado, 
PET Gomoku. 

"plume 3 No. 1 
Newsbrief. 10's Workshop. 
Hitachi 'Peach' Review. 
Benchtest: Tandy TRS-80 
Color. Profile: Rodnay Zaks. 
The BBC Proton. Disk Sorting 
Routine. Getting More out of 
your System 80. Computer 
Games: Go-Moku. Patterns. 
Go Forth (and Multiply). 
Stext Graphics. Checkout: 
Le Sharp Microtranslator. 
Man, Machine and Mouth. 
Rubik Cube Simulation. 
Polygons. Programs: 
Apple II Get Simulation, 
Bug Bug, Superboard 
Cryptography. 

Volume 3 No. 2 
Apple III Review. Cubic 
Spline Fitting. Man, Machine 
and Mouth. Computer Games: 
Bridge. Relocatable Assembly 
Language Code. Binary Sort. 
March to a Different 
Drummer. Number Crunching. 
Inside the Interpreter. ZX81 
Printer Checkout. APC-80 
Rides Again. Putting Arrays 
on Tape. Frames of Reference. 
How Computers 
Communicate. Microcomputer 
Databases. Programs: Alien 
Seabattle (TRS-80/System 
80). 
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START HE 

This is our unique quick-reference guide, reprinted every month 
to help our readers pick their way through the most important 
pieces of (necessary) jargon found in APC. While it's in no way 

totally comprehensive, we trust you'll find it a useful introduction. 
Happy microcomputing! 

Welcome to the confusing world of the 
microcomputer. First of all, don't be fooled; 
there's nothing complicated about this 
business, it's just that we're surrounded by an 
immense amount of necessary jargon. Imagine 
if we had to continually say 'numbering system 
with a radix of 16 in which the letters A to F 
represent the values ten to 15' when instead we 
can simply say 'hex'. No doubt soon many of 
the words and phrases we are about to explain 
will eventually fall into common English usage. 
Until that time. APC will be publishing this 
guide — every month. 

We'll start by considering a microcomputer's 
functions and then examine the physical 
components necessary to implement these 
functions. 

The microcomputer is capable of receiving 
information, processing it, storing the results 
or sending them somewhere else. All this 
information is called data and it comprises 
numbers, letters and special symbols which can 
be read by humans. Although the data is 
accepted and output by the computer in 
'human' form, inside it's a different story — it 
must be held in the form of an electronic code. 
This code is called binary — a system of 
numbering which uses only Os and Is. Thus in 
most micros each character, number or symbol 
is represented by eight binary digits or bits as 
they are called, ranging from 00000000 to 
11111111. 

To simplify communication between 
computers, several standard coding systems 
exist, the most common being ASCII 
(American Standard Code for Information 
Interchange). As an example of this standard, 
the number five is represented as 00110101 — 
complicated for humans, but easy for the 
computer! This collection of eight bits is called 
a byte and computer freaks who spend a lot of 
time messing around with bits and bytes use a 
half-way human representation called hex. The 
hex equivalent of a byte is obtained by giving 
each half a single character code (0-9, A—F): 
0=0000, 1=0001, 2=0010, 3=0011, 4=0100, 
5=0101 	. E=1110 and F=1111. Our 
example of 5 is therefore 35 in hex. This makes 
it easier for humans to handle complicated 
collections of Os and Is. The machine detects 
these Os and Is by recognising different 
voltage levels. 

The computer processes data by reshuffling, 
performing arithmetic on, or by comparing it 
with other data. It's the latter function that 
gives a computer its apparent 'intelligence' — 
the ability to make decisions and to act upon 
them. It has to be given a set of rules in order to 

do this and, once again, these rules are stored 
in memory as bytes. The rules are called 
programs and while they can be input in binary 
or hex (machine code programming), the usual 
method is to have a special program which 
translates English or near-English into machine 
code. This speeds programming considerably; 
the nearer the programming language is to 
English, the faster the programming time. On 
the other hand, program execution speed tends 
to be slower. 

The most common microcomputer language 
is Basic. Program instructions are typed in at 
the keyboard, to be coded and stored in the 
computer's memory. To run such a program 
the computer uses an interpreter which picks 
up each English-type instruction, translates it 
into machine code and then feeds it into the 
processor for execution. It has to do this each 
time the same instruction has to be executed. 

Two strange words you will hear in 
connection with Basic are PEEK and POKE. 
They give the programmer access to the 
memory of the machine. It's possible to read 
(PEEK) the contents of a byte in the computer 
and to modify a byte (POKE). 

Moving on to hardware, this means the 
physical components of a computer system as 
opposed to software — the programs needed to 
make the system work. 

At the heart of a microcomputer system is 
the central processing unit (CPU), a single 
microprocessor chip with supporting devices 
such as buffers, which 'amplify' the CPU's 
signals for use by other components in the 
system. The packaged chips are either soldered 
directly to a printed circuit board (PCB) or are 
mounted in sockets. 

In some microcomputers, the entire system is 
mounted on a single, large, PCB; in others a 
bus system is used, comprising a long PCB 
holding a number of interconnected sockets. 
Plugged into these are several smaller PCBs, 
each with a specific function — for instance, 
one card would hold the CPU and its support 
chips. The most widely-used bus system is 
called the 5100. 

The CPU needs memory in which to keep 
programs and data. Microcomputers generally 
have two types of memory, RAM (Randon-
Access Memory) and ROM (Read Onl) 
Memory). The CPU can read information 
stored in RAM — and also put information 
into RAM. Two types of RAM exist — static 
and dynamic; all you really need know is that 
dynamic RAM uses less power and is less 
expensive than static, but it requires additional, 
complex, circuitry to make it work. Both types 

of RAM lose their contents when power is 
switched off, whereas ROM retains its contents 
permanently. Not surprisingly, manufacturers 
often store interpreters and the like in ROM. 
The CPU can only read the ROM's contents 
and cannot alter them in any way. You can buy 
special ROMs called PROMs (Programmable 
ROMs) and EPROMs (Eraseable PROMs) 
which can be programmed using a special 
device; EPROMs can be erased using ultra-
violet light. 

Because RAM loses its contents when power 
is switched off, cassettes and floppy disks are 
used to save programs and data for later use. 
Audio-type tape recorders are often used by 
converting data to a series of audio tones and 
recording them; later the computer can listen to 
these same tones and re-convert them into 
data. Various methods are used for this, so a 
cassette recorded by one make of computer 
won't necessarily work on another make. It 
takes a long time to record and play back 
information and it's difficult to locate one 
specific item among a whole mass of 
information on a cassette; therefore, to 
overcome these problems, floppy disks are 
used on more sophisticated systems. 

A floppy disk is made of thin plastic, coated 
with a magnetic recording surface rather like 
that used on tape. The disk, in its protective 
envelope, is placed in a disk drive which rotates 
it and moves a read/write head across the 
disk's surface. The disk is divided into 
concentric rings called tracks, each of which is 
in turn subdivided into sectors. Using a 
program called a disk operating system, the 
computer keeps track of exactly where 
information is on the disk and it can get to any 
item of data by moving the head to the 
appropriate track and then waiting for the right 
sector to come round. Two methods are used to 
tell the computer where on a track each sector 
starts: soft sectoring where special signals are 
recorded on the surface and hard sectoring 
where holes are punched through the disk 
around the central hole, one per sector. 

Half-way between cassettes and disks is the 
stringy Floppy — a miniature continuous loop 
tape cartridge, faster than a cassette but 
cheaper than a disk system. Hard disk systems 
are also available for micro-computers; they 
store more information than floppy disks, are 
more reliable and information can be 
transferred to and from them much more 
quickly. 

You, the user, must be able to communicate 
with the computer and the generally accepted 
minimum for this is the visual display unit 
(VDU), which looks like a TV screen with a 
typewriter-style keyboard; sometimes these are 
built into the system, sometimes they're 
separate. If you want a written record (hard 
copy) of the computer's output, you'll need a 
printer. 

The computer can send out and receive 
information in two forms — parallel and serial. 
Parallel input/output (I/O) requires a series of 
wires to connect the computer to another 
device, such as a printer, and it sends out data a 
byte at a time, with a separate wire carrying 
each bit. Serial I/O involves sending data one 
bit at a time along a single piece of wire, with 
extra bits added to tell the receiving device 
when a byte is about to start and when it has 
finished. The speed that data is transmitted is 
referred to as the baud rate and, very roughly, 
the baud rate divided by ten equals the number 
of bytes being sent per second. 

To ensure that both receiver and transmitter 
link up without any electrical horrors, 
standards exist for serial interfaces; the most 
common is RS232 (or V24) while, for parallel 
interfaces to printers, the Centronics standard 
is popular. 

Finally, a modem connects a computer, via a 
serial interface, to the telephone sytem 
allowing two computers with modems 
to exchange information. A modem must 
be wired into the telephone system and 
you need Telecom's permission; instead you 
could use an acoustic coupler, which has two 
obscene-looking rubber cups into which 
the handset fits, and which has no elec-
trical connection with the phone system — 
Telecom isn't so uppity about the use of these, 
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MISSION 
IMPOSSIBLE! 

DESTROY THE ENEMIES 
ILLEGAL NEUTRON BOMB CACHE 

ELIMINATC~ 
,$,`°,, r , 

ARMORED PATROL is a 3-D arcade-style game 
that's a definite heavyweight in the action 
department! Your mission is to find and destroy 
enemy craft in your area with your tank's 
high-energy plasma weapon. Your perspective 
is from the inside of a powerful T-36 tank looking 
out across an alien landscape where the enemy 
lies waiting. Complete with killer robots and laser 
weaponry, ARMORED PATROL is packed with 
lots of extras, including running score tally, 
sound, and high score display. The most 
impressive feature of ARMORED PATROL is the 
incredible graphics which create the total 
illusion of movement and dimension, and, 
ARMORED PATROL accommodates 1 or 2 
players so you can share the action with a friend! 

COMPSHOP AUSTRALIA 
Office 4, 75 Palmerston Crescent, 
South Melbourne, Victoria, 3205. 
Phone (03) 690 5336. 

THE ELIMINATOR 

You are the pilot of The Eliminator, a 
space fighter of the Defender Class. It 
has lightning fast response and is 
armed to the teeth with awesome fire-
power. But you are outnumbered! 
And your attackers are keen. Your 
only options are victory or a grave in 
space. 

$24.50 T& SYSTEM 8016K tape 

$24.50 
TRS Model 1/3 
& SYSTEM 8016K tape 

ARMORED 
PATROL 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
DEFENSE COMMAND $19.50 

TRS80 Model 1/3 
& SYSTEM 8016K tape 

Big Five has done It again! Now the most 
popular arcade game has a fascinating 
new twist. The Invaders are back. You are 
alone, valiantly defending the all im-
portant nuclear fuel cannister stockpile 
from a convoy of thieving aliens who re-
peatedly break off and attack in precision 
formations. An alien passes your guard, 
swiftly snatching up a cannister and fly-
ing straight off Quick! you have one last 
chance to blast him out of the sky. Great 
action and sound! 

  

~m_~ ~ ,•~,.b. 

A -- 

  

 

~v. 

 

    

Stage One: Enemy defence rings loom 
in rugged mountainous countryside! 
Warning 	a strong network of radar 
stations are sending guided missiles to 
destroy you' 

 

Stage Two: Enemy defences under-
ground! Penetrate the treacherous 
caverns but watch out you have limited 
manoeuvreabiiiy 

Stage Three: Fly through hazardous 
vertical corridors BEWARE? Enemy 
missiles in silos You'll need all your 
skills! 

Stage Four: Few of our Fighters have 
survived but rumours are of shifting 
missile sites and enemy paratroopers 
wailing in ambush! With your Mission 
accomplished you now have to go 
back in reverse Order' 

RED ALERT! Your danger level continues to build as you 
penetrate further into enemy territory through the four stages. 
Unless you destroy the radar stations your fighter plane will 
reach a critical point and evasive action will be difficult! 

TRAINING MODE — The Training Mission allows you to start at any of the four stages, with 
unlimited "lives". When you have successfully completed the selected training stage, Space 
Research Centre staff will automatically place you in the next highest Stage. Successfully 
completing Stage Four puts you in the "return mode" where you must pass through the same 
stages in the reverse direction and order. 

$34.50 TRS80 Model 1/3 & SYSTEM 8016K tape 

2 cassette pack. Plus 16 page Booklet. 

SIX CONTROLS - 
• Up & Down 

Movement 
• Thrust & Brake 
• Firing Control 
• Bomb chute 

SHARP 
GRAPHIC 
SUPER 
SOUND 

CUSTOMIZING — Create Your Own Level of Difficulty — There is provision in PENETRATOR for you 
to alter the conditions of your mission. You can change the shape of your landscape, the number and 
positions of the missiles and radar bases, making your mission easier or much, much harder! 
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ANS BASIC:  
Mike Parr outlines the unexpected features of 

American National Standard Basic. 
Basic is unusual in that, unlike Fortran, Cobol or Pascal, 
there has been no realistic standard — the nearest we get is 
the 'de facto' standard of Microsoft, because it is implemented 
on many micros. A new standard though, will soon make 
an appearance; American National Standard Basic, which 
defines a language of greater power than Microsoft (in the 
following, I'll use ANS, or simply Basic to stand for the 
new language). 

When I first heard of a new standard, I expected some 
hat-tipping to Microsoft, ie, a tight definition of Microsoft 
with additional `structuring' statements, but this is not the 
case — the ANS designers have gone for a new language that 
bears little relationship to Microsoft. 

This article will examine the new standard, concentrating 
on new or different features from what we have come to 
know as Basic. As the standard is some 200 pages long, 
you'll be pleased to know that many points are omitted but 
I trust that the main ideas will come across. 

Firstly, the standard is written as a set of modules, not all 
of which need be present in every implementation. You will 
always have certain `core' modules, but may not have those 
dealing with graphics, enhanced file I/O, or real-time. In 
practice, though it seems likely that any manufacturer 
wishing to sell an ANS implementation will (at least) need to 
implement graphics and enhanced file modules. 

The language 
ANS includes much that can be.  found in traditional Basic. 
Perhaps a quick way of describing this is to say that it will 
accept most Microsoft programs that don't use string vari-
ables or multi-statement lines. On top of this, variable names 
can be up to 31 characters long (all significant). Lower-case 
characters can be used, and variables can be local to sections 
of a program. The use of numeric variables is conventional 
in that they aren't declared and are all floating-point. Lines 
are numbered and may only contain one statement, though 
a comment may be added at the end of a statement by 
prefixing it with an exclamation-mark: 
30K=K+1 ! INCREMENT COUNTER 

Control structures 
There are two main functions performed by control struc-
tures: repetition and selection. For repetition, we have a 
conventional FOR — NEXT, but also a DO — UNTIL, eg, 
80 DO UNTIL X>N 
90 	X=X + 1 
100 PRINT X, N 
110 LOOP 

Every structure is delimited by DO and LOOP but we 
can ring the changes by: 
a) using WHILE instead of UNTIL 
b) placing the terminating condition after LOOP 
c) breaking out of the loop by an EXIT IF statement- 

Here's a couple of examples : 
120 DO 
130 X=X + 1 
140 LOOP WHILE X<N 

150 DO UNTIL K>10 
160 EXIT IF A(K)=0 
170 K=K + 1 
180 LOOP 

For selection, we have traditional single-line IF state- 
ments, but also multi-line IF. ..END IF and SELECT (case) 
statements, eg, 
190 IF X>=0 THEN 
200 Y=SQR(X) 
210 PRINT Y 
220 ELSE 
230 PRINT "NO SQUARE ROOT" 
240 END IF 
250 SELECT AGE 
260 CASE<16 
270 	PRINT "NOT WORKING" 
280 CASE 16TO 65 
290 PRINT "WORKING" 
300 	CASE ELSE 
310 PRINT "RETIRED" 
320 END CASE 

If you like to design programs with a pseudo-code ap- 
proach, these control structures should fit the bill. 

Strings 
The implementation of strings is radically different from that 
in Microsoft. Firstly, the maximum string length is imple-
mentation-dependent, but must be a minimum of 72. Sec-
ondly, the familiar LEFT$ and RIGHT$ are replaced by a 
`substring qualifier', as in: 
10 A$="ABCDEFG" 
20 B$=A$(2:5) 

Here, the bracketed qualifier specifies characters 2 through 
5; thus B$ becomes `BCDE'. Qualifiers may also appear to 
the left of an assignment, eg, 
30 A$(2:3)=A$(4:6) 
would set positions 2 and 3 of A$ to `DEF', resulting in the 
value `ADEFDEFG'. To save you the trouble of writing the 
Microsoft equivalent, it is: 
30 A$=LEFT$(AS,1) + (MID$(AS,4,3) + RIGHT$(AS,4) 

ANS also has a concatenation operation `&', together 
with string functions, the main ones being: 

]character/internal code conversion 

lower/upper case conversion 

]character/number conversion 
length of a string 

substring search (the Microsoft INSTR) 

CHR$(N) 
ORD$(X$) 
LWRC$(X$) 
UPRC$(X$) 
STR$(N) 
VAL(X$) 

POS(X$ )Y$) 

Arrays 
Surprisingly, only a maximum of two subscripts are allowed, 
but a number of very useful features exist: 
a) several matrix functions, eg, 
40 MAT A=INV(B) 
b) the ability to pass an array of any size to a function, eg, 
50 X=FINDMAX(AO) 
c) a SIZE function to find the maximum allowed subscript, 
eg, 
60 N=SIZE (A,2) 
sets N to the largest possible value for the second subscript 
of array A. 
d) character string arrays exist as in Microsoft, but ANS 
allows their use in MAT statements, eg, 
70 MAT A$=A$ & "." 
would put `.' at the end of every string element of array A$. 

IS IT THE ANSWER? 
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ANS BASIC 
Segmentation 
Together with GOSUB/RETURN, ANS provides three other 
methods of splitting programs into modules. Firstly, there's 
a CHAIN statement, which can load and run complete 
programs — many existing Basic systems have this facility. 
Secondly, as well as the familiar single-line function def-
inition, we have a multi-line version, as illustrated by: 
350 DEF BIGGEST (A, B) 
360 IF A>=B 
370 	THEN DEFEXIT BIGGEST=A 
380 	ELSE DEFEXIT BIGGEST=B 
390 END IF 
400 END DEF 

Note DEFEXIT, which returns control to the calling 
program, with a result assigned to the function name. 

We could use such a function by: 
35 X=BIGGEST (G, SIN(Y)) 
45 PRINT BIGGEST (K+3, T) 

Thirdly we have a subprogram, similar in concept to a 
Pascal procedure, eg, 
410 DEF SWAP (A, B) 
420 TEMP=A 
430 A=B 
440 B=TEMP 
450 END SUB 
and we could make use of this (to interchange the values of 
two variables) by: 
55 CALL SWAP (G, N) 

Functions and subprograms have facilities for string and 
array parameters, together with the allocation of local 
variables each time a module is entered. Among other things, 
this simplifies the business of writing recursive routines. 

At first sight, it may seem that functions and subprograms 
are very similar, but the crucial difference is in the way 
parameters are passed: in a function, a copy of the value of 
a parameter is made available, but in a subprogram a refer- 
ence (similar to an address) is provided. What this means 
in practical terms is that given only the copy of a value, a 
function can't change the original value. However, if a 
subprogram has a reference to an item (be it an array or 
simple variable), then its value can be altered. 

Input- output 
`Core' ANS Basic has sequential files only, but an interesting 
feature is the ASK statement, by which a program can make 
enquiries about a file, eg, 
500 ASK#3: ACCESS A$ 
This set A$ to either `INPUT' or `OUTPUT', depending on 
how the file was opened. If you are lucky enough to have 
Basic with `enhanced' file facilities, you also get random 
and indexed-sequential files. 

Graphics 
Most languages don't have built-in graphics, hence the in-
comprehensible use of PEEK/POKE on many Microsoft 
systems. Let's examine some features of the ANS graphics 
module. 

Assume that we want to plot in a square at the top right 
of the screen: 

500 
600 

100 

1000 

In other words, the physical screen ranges from 0 to 600 
vertically, and 0 to 1000 horizontally, and we need to select 
a certain area. In Basic, we do this by — 
600. SET VIEWPORT 500, 1000, 100, 600 
in which the order of the values is: left, right, lower, upper. 
Unfortunately, the coordinates of our square are likely to 
be unsuitable for our problem so Basic allows us to define 
a mapping, eg, 
610 SET WINDOW —100, 100, —100,100 
which gives us an origin at the centre, and 100 units in 
each direction. Once the plotting area is set up, we can use 
the PLOT statement, eg, 
620 PLOT X,Y 
Here, the beam is moved to the position specified by the 
values of X and Y, and then switched off. To leave the beam 
on, a semicolon is used, eg, 
630 PLOT A,B; 
In one PLOT, we may use several points, so to draw a square: 
640 PLOT 0,0; 0,1; 1,1; 1,0; 0,0 

Progressing to more advanced features, we can define 
routines which draw objects (called pictures) and transform 
them with rotation, scaling and positioning: 
700 PICTURE SQUARE 
710 PLOT 0,0; 0,1; 1,1; 1,0; 0,0 
720 END PICTURE 
So, to plot the square we can use: 
65 PLOT SQUARE 
and to plot it half-scale and rotated by 45 degrees: 
75 PLOT SQUARE WITH SCALE(0.5) * ROTATE(45) 

Finally, in a similar manner to file enquiries, we may 
ask about facilities: 
730 ASK VIEWPORT A,B,C, D 

Real time 
In a real-time system (eg, control of a chemical plant) the 
computer may have to perform tasks such as: 
— examine a thermocouple every second; 
— ring a bell every eight hours; 
— detect when an alarm button is pressed; 
— write some information to disk. 
But, at any instant, several such activities may be partially 
completed: they proceed in parallel and such activities 
may be defined: 
800 PARACT WORKSHIFT 
810 WAIT DELAY 8*60*60 ! 8 HOURS 
820 PRINT "SHIFT COMPLETED" 
830 PA REND 

This activity may be initiated by: 
85 START WORKSHIFT 

The result of this WAIT is that execution may proceed 
to other parts of the program, control only returning to 
line 820 after the specified delay. 

However, there's more to real-time systems than this 
and Basic also provides for the suspension of activities 
until events occur, and for passing messages between para- 
llel activities. 

The future 
After this quick look at the language, would you want to 
use it? More precisely, how does it compare with (say) 
Pascal, Coma!, and other Basics? 

ANS Basic has very good control structures — better than 
Pascal — but is weak in the data-structuring area, eg, no 
records or user-defined types. Also it's insecure compared to 
Pascal; mis-spelled identifiers may not be detected. 

The graphics and real-time modules are attractive and 
relatively easy to use but ANS will have to stand against 
competition from existing languages supplemented by 
systems software (eg, graphics packages, real-time operat-
ing systems), or in the future, competition from Ada. 

Perhaps it is doomed to be treated as just another Basic 
dialect, and users will stick to the devil they know — if man-
ufacturers take this attitude, will it ever be implemented? 

0 
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Fig 1 Simple hidden line: 2 views 
of the same data. 

Representing reality-by which is meant 
the appearance of things-presents many 
problems that do not arise in making 
two-dimensional non-representational 
patterns. One such problem-or rather a 
whole group of problems-is to do with 
the removal of hidden lines and surfaces 
in showing a three-dimensional scene. 
What bits of the picture lie behind 
which other bits and so should not be 
drawn, or should be drawn and then over-
written by what lies in front of them? 

How the problem presents itself and 
how it can be solved depends a lot on the 
type of output display used and the way 
objects are shown. When I did a short 
animated sequence of an imaginary land-
scape for the film `Alien' a few years 
ago I was able to use a simple approach 
-there was no time for anything else. A 
vector graphics device was used, so the 
scene was made up of a set of straight 
lines. I chose to show the form of the 
land by having a series of more or less 
horizontal lines going across the screen, 
those further up representing points 
further away from the viewpoint. Any 
bump in a line appears as a hill, and any 
dip as a hollow. Figure 1 shows the 
method. Each line can only obscure 
those above (behind) it, and be obscured 
by those below (in front of) it. Each 
line represents a horizon up to that level. 

The rules for drawing the lines should 
now be clear, given a set of three-
dimensional coordinates for the terrain 
at a number of grid points, and the 
position of the viewpoint: 
• Calculate the first, bottom line, and 
draw it. Nothing is in front of this so it 
is all visible. It establishes a horizon. 
* Calculate the next line, and determine 
which parts of it, if any, fall below the 
horizon: ignore any that do and draw 
the rest. This establishes a new horizon. 
Repeat this last step until all the lines 
are drawn and the scene is complete. 

There is an article in the June 1981 
issue of Creative Computing, reprinted 
in Video in September 1981, that 
describes the method and the program 
in detail. The basis is obviously nearest 
first. 

Hidden surfaces 
In a picture composed of areas rather 
than lines, a similar approach can be 
used. This is the form most suitable for 
most micro-systems. Plotting areas 
rather than lines has one big advantage: 
it is not necessary to compute just 
which parts of an area are hidden. If the 
areas are drawn in the order from 
furthest first to nearest last the plotting 
process takes care of this by overwriting 
any areas that are hidden. 

This approach of drawing surfaces in 
the order of their distance from the 
point of view is often given as the best, 

or even the only, way of solving the 
hidden surface problem. It is certainly 
not the only method, and it may not be 
the best. It has two possible dis-
advantages. 
1. The order in which surfaces are to be 
plotted depends on the distance from 
the point of view, and so must be com-
puted afresh for each new viewpoint. 
2. The notion of which of two surfaces 
is nearer to a given point in three dimen-
sions can be ambiguous: a long strip of 
surface may extend both nearer and 
further from the viewpoint than a small 
patch. It is then necessary to go into 
just which little bit of the long strip is in 
line with the small patch in the direct 
line of sight, and then which of these is 
nearer. That is complicated and time-
consuming, and can entail drawing rays 
out from the viewpoint in all directions 
to see in which order they skewer the 
surfaces. 

The rest of this article describes a 
way of dealing with hidden surfaces in 
which much or even all of the com-
putation about the order of plotting the 
surfaces is independent of the viewpoint 
and can be carried out once and for all 
at the beginning of the program for each 
fixed scene-say the model of a city-
rather than for each different viewpoint 
in an animated sequence. 

This may seem contrary to your in-
tuition-it certainly did to mine when I 
first found this method-and that may 
be one reason it does not seem to be 
much discussed. It is also what makes it 
particularly interesting. Even in the 
excellent `Horizon' programme on 
American computer graphics shown on 
TV at Christmas, one of the foremost 
experts in California said that hidden 
surface removal depends on distance 
from the point of view. It does not. 

Assumptions and 
definitions 
This part of the article deals with the 
background to the method, the theory, 
while next month I will present a pro-
gram to implement it on a micro. First 
there are some assumptions and 

definitions to give. 
* Each surface of the scene is flat, and 
lies entirely in one plane. 
* Each surface may have any shape of 
outline, and may even have holes in it, 
like windows in a wall. 
* Each surface is one-sided, that is it has 
a front and a back and can only be seen 
from the front. 
* If a surface is wanted that can be seen 
from both sides, like the inside and out-
side of a wall, then these sides must 
appear separately in the catalogue of 
surfaces: they will differ only in sign, 
* or -. Often it is enough to keep only 
the outside surfaces, as in the model of 
a city where the buildings do not have 
windows through which the insides can 
be seen (quite normal in architectural 
models), and where the city is only to 
be seen from outside the buildings-the 
view from inside a windowless block is 
ppretty dull, anyway. 

The sign of a surface may be thought 
of as indicating whether it faces towards 
or away from the origin of the co-
ordinate system in which the model is 
stored. More of that when we come to 
details of the program. 

I must also say a few words about 
what is not being dealt with in this 
article. Two important aspects are 
assumed to be dealt with by the program 
without giving details. They are per-
spective and `clipping'-that is, what 
part of the scene visible from the view-
point actually falls within the viewing 
window, assuming that a total 360 
panorama is not being presented. These 
are both matters that depend on the 
point of view, and I am concerned with 
what can be sorted out before that is 
decided. 

A simple example 
Here then, is the basis of the method: 
imagine two surfaces, a patch of ground 
and a wall nearby but not on the patch. 
Remember that both surfaces are one-
sided and invisible from the back. The 
underside of the ground can be ignored 
because we are not going to look at the 
scene from below ground. So the patch 
of ground can never obscure any part of 
the wall. The wall may or may not 
obscure some part of the patch of 
ground, depending on which way it is 
facing. But it will always be safe to draw 
the ground first and then the wall, and 
the order of plotting will take care of 
any part of the patch of ground that is 
obscured by the wall. 

But, you may say, these aren't all the 
possibilities-because the viewpoint is 
restricted to above ground. Assume a 
point of view below ground, then-
down a well, for example. From here 
the patch of ground cannot be seen at 
all, so there is no question of it obscuring 
anything. What might obscure the wall 
is the underside of the ground-a 

Alan Sutcliffe reveals a 
little known solution to the `hidden surfaces' 

problem in graphics. 
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NEC PC-8000 
A low cost, high performance 

microcomputer system designed 
for your needs ..from $1,500 

includes sales tax PC8000 combines 
the most wanted 
features of several 
leading microcomputers 
together with a few 
wonders of its own 

Check 
these 
features.. 
• 5 user- 
programmable 
function keys. 
Up to 10 different 
user-defined 
routines can be 
activated using these 
keys and the shift key. 
• 82-key keyboard 
features function keys and 
numeric keypad. 
• 248-symbol character set. 
• Z-80A equivalent micropro-
cessor, running at 4MHz. 
• CP/M'" disk operating 
system compatibility. 
• N-key rollover. 
• Standard memory features 
24K bytes of ROM and 32K bytes 
or RAM 
• 64K RAM is available with the 
PC-8012AI/O unit. 

• 160 x 100 matrix of high resolution 
graphics, powerful control directly 
from the keyboard. 
• Interfaces include color monitor, 
monochromatic monitor, audio 
cassette, Centronics" printer. 
• Screen formats of 20 or 25 lines and 
36, 40, 72 or 80 characters per line, with 
adjustable scrolling window. 

• A powerful ^f itor simplifies programming 
and includes t-way cursor control, 
character insert and delete. 
• Terminal mode available with a single 
command. 
• I/O unit for plug-in circuit boards. 

HANIMEX 
means business 

For Authorised Dealers phone: 
SYDNEY 938-0400 • MELBOURNE 64-1111 • BRISBANE 262-7555 • ADELAIDE 46-9031 • PERTH 381-4622 
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resolution 
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Fig 3 Three cases of areas on intersecting planes. 

different surface—or more likely the 
sides of the well. Thus, returning to the 
wall and patch of ground, the order of 
plotting them is determined once and 
for all, for any viewpoint. The steps 
needed for this simple case are as follows. 
Make the fixed list Ground, Wall, for all 
points of view. 
As the scene is to be plotted, for each 
surface in turn and for each point of 
view, determine if the point of view is in 
front of the surface, if so draw it, other-
wise ignore it. 

The distance of the point of view 
from the wall and ground are not com-
puted or considered at all. The deter-
mination of which side of a surface a 
point is on is simple: put the coordinates 
of the point in the equation of the 
surface, and test the sign of the result. 
For a one-sided surface this must then 
be multiplied by the sign of the surface, 
but if the equation is stored in the right 
form this will all be part of the same 
step. If the equation of a surface is 
x + 2y + 3z + 4 = 0, this can be taken as 
the equation of the upper surface; while 
that for the lower surface is simply 
- x - 2y - 3z - 4 = 0. The point (1,1,1) 
for example gives 1+2+3+4 = 10, which 
is positive when substituted in the first 
surface, so it is in front of this. In the 
second equation it gives -10, and so is 
behind it. 

A zero value would indicate that the 
point of view was in the same plane as 
the surface in question, and the con-
vention is that the surface is then in-
visible, having no thickness. Zero is 
lumped with negative: in the plane but 
behind it. But this is taking us too far 
into the detail of implementing the 
method before its validity has been 
established. 

Analysis of cases 
In many cases the order in which the 
surfaces are plotted does not matter at 
all. Consider a cube which is seen from 
the outside only. It has 6 one-sided 
surfaces. There is no point of view from 
which any of them obscures any other. 
All they can do is get in front of the 
backs of some of the other surfaces, but 
these are invisible anyway. So in a scene 
consisting of only a single cube the list of 
surfaces can be in any order. The same 
is true of any convex object, such as a 
near-sphere composed of hundreds of 
small facets each too small to see. Every 
outside surface is back-to-back with 
every other outside surface. 

If the cube had windows and inside 
walls, and could be viewed from both 

inside and outside, the situation is not 
much more complicated. No inside 
surface can get in front of an outside 
one, or in front of another inside surface. 
Each outside surface can obscure some 
inside surfaces but no outside ones, as 
noted above. The order of plotting is 
therefore all (visible) inside surfaces in 
any order, then all (visible) outside 
surfaces in any order. Again this applies 
to any convex body. 

For concave bodies and for more 
complex scenes the situation is more 
complicated, but in many cases the order 
of plotting can be decided for all view-
points. To show this we must abandon 
this study of particular cases and launch 
into more basic analysis. This consists of 
considering in turn all possible relation-
ships between a pair of surfaces. Most of 
these are straightforward, but there is 
one set of awkward cases at the end. 
This is best explained with a set of 
diagrams in which each of the 2 surfaces 
is seen end on and so just appears as a 
line. 

A little bit of notation. The two 
surfaces are A and B. 
A ) B means that A can obscure B 
A ( B means that B can obscure A 
A = B means that neither can obscure 
the other. 

Nov refer to the diagrams in turn. 
2a) A and B are in the same plane, so 

neither can obscure the other: 
A = B. 

2b) A and B are in parallel planes and 
face in opposite directions, either 
both inward or both outwards. 
A = B. 

2c) A and B are in parallel planes and 
both face the same way. A) B. 

In the diagrams the convention is 
that the plain side of the line is the 
front, visible side of the surface, and the 
one with the small mark is the back, 
invisible side. 

If the surfaces are in skew planes—
that is planes that intersect—they do so 
along a line. There are 3 possible arrange-
ments to consider, shown in Figure 3. 
3a) The line of intersection passes 

through neither surface. 
3b) The line of intersection passes 

through one surface, say B, but not 
the other. 

3c) The line of intersection passes 
through both A and B. This is the 
awkward case. 

Now we must look at each of these 
cases in more detail, returning to the 
edge-on view, looking down the line of 
intersection of the planes. Figure 4 
shows the four sub-cases from 3a and 
the resulting visibility relation in each 
cases. There is no other way in which 
two such surfaces can be arranged. 
Figure 5 shows the detail for 3b, and is 
again complete. Figure 6 shows the 
awkward case, and the reason for it is 
that part of A can obscure B, and part 
of B can obscure A. Our system breaks 
down because there is not a single fixed 
relation between A and B. In fact, this 
case is a problem for any method, 
because both relations can hold even 
from a single viewpoint; plotting A then 
B may fail, and plotting B then A may 
fail. The solution, in any method, is to 
split one of the surfaces into two parts 
along the line of intersection. This de-
composes the case into three surfaces 
which can be taken in pairs. Al and A2 
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are case 2a and so Alm A2. Al and B is 
case 5d) and so B Al A2 and B is case 
5a) and so A2 ) B (see Figures). 

Given this decomposition, we have 
derived for every pair of surfaces in a 
scene a single fixed visibility relation 
which holds for all points of view. 

Graphs and cycles 
This is good, but not all we wanted. It is 
still possible that there are cyclic loops 
among these relations of the kind A ) B, 
B C and C ) A, as shown in Figure 7. If 
there are such loops, then the relation 
to be used to determine the order of 
plotting can only be settled when the 
viewpoint is known. If there are no such 
loops, then it is possible to draw up a 
fixed list of plotting order for all view-
points. In any case it will be possible to 
draw up a partial list, leaving as little as 
possible to be decided for each viewpoint. 

Thus the next main steps in the 
process are to convert the data on 
relations between pairs of surfaces as far 
as possible into a list of plotting order, 
that is, until some loop is encountered 
that cannot be resolved. The way to 
start this list is to look for two kinds of 
surface: those that obscure no other 
surface, and those that are obscured by 
no other surface. Those of the first kind 
can be put at the head of the list of 
plotting order, to be potted first, while 
those of the second kind can be put at 
the bottom of the list. This process can 
then be repeated and the list built up, 
from the top down and from the 
bottom up. 

A simple example should make this 
clear. Consider two vertical square blocks 
arranged as in the plan view of Figure 8. 
Forget the tops and bases of these 

blocks and look only at the sides. Clearly 
A, B, G and H each have nothing obscur-
ing them, so they may be put at the 
bottom of the list and plotted last, in 
any order. Equally C and E obscure 
nothing and so may be put at the top of 
the list of plotting order. These surfaces 
can now be removed from the diagram, 
leaving only D and F. Neither of these 
now obscure anything and so they may 
be put in the middle of the list which is 
complete: 
C, E 
D, F 
A, B, G, H 
If the columns are the same height, the 
tops and bases can be added to the list 
with no trouble: they are all in the cat-
egory of being obscured by nothing and 
so go on the last line with A, B, G and H. 
The order of plotting within a line does 
not matter. 

How are these relationships stored 
and manipulated inside the program? 
There is a two-dimensional array with 
an element for each ordered pair of 
surfaces, where their row and column 
intersect. Suppose the relations are A ) 
B,A)C,A)D,A)E,B)D,B>Eand' 
C ) E. The array for this data would 
look like: 

To 

A 	BC DE 

A 1 1 1 1 
B 1 1 

C 1  

D 

E 

A helpful way of thinking about this 
data is as a directed graph. Each surface 
is represented by apoint,and the relation 
A ) B is represented by a line from A to 
B with an arrow indicating its direction. 
The same data is shown in this form in 
Figure 9. Here are the rules for convert-
ing this data on relations into a list of 
plotting order, expressed in terms of the 
directed graph. 
1. A point which has only lines leading 
to it can be placed at the head of the list 
—but below any already put at the head 
—and erased from the graph. 
2. A point which only has lines leading 
from it can similarly be placed at the 
bottom of the list, but above any already 
put at the bottom. 
3. A point with no lines leading to or 
from it can be dealt with either as for 1 
or for 2 above. 
In every case, the point and all the lines 
connected to it can be removed from 
the graph when the point is put on the 
list. This may well bring other points 
into one of the categories 1, 2 or 3 
which can be dealt with even though 
until this stage they were in the fourth 
category of having lines leading both to 
and from them, and so not capable of 
being transferred to the list under the 
rules above. 

It is this process of peeling off success-
ive layers from the top and bottom that 
makes it difficult, looking at the data 
for all but the simplest graphs, to tell 
whether it is going to be possible to 
complete the plotting list or whether 
some loops will turn up to frustrate the 
process. 

Processing an array 
The rules above can be reformulated in 
terms of the data in an array. Compare 

the array above and figure 9. 
1. A oint that only has lines leading to 

it (a surface that obscures no other) 
has its row blank in the array. D and 
E in the example. 

2. A point that only has lines leading 
from it (a surface that is obscured by 
no other) has its column blank in the 
array. A in the example. 

Removing D, E and A from the array 
leaves only B and C with no line 
connecting them. 

From 

These can be added to the middle of the 
list completing it: 
D, E 
B, C 
A 

The rules can therefore be restated in 
the following terms. 
Rule 1: Remove from the array any 

surface with a blank row and 
put it at the top (inner) of the 
list. 

Rule 2 : Remove from the array any 
surface that has a blank column 
and put it at the bottom (inner) 
of the list. 

Any isolated surface with both blank 
row and column will get dealt with by 
one of these rules and a third rule for 
them is not needed. 

Continue applying these rules in turn 
until either all the surfaces have been 
transferred to the list and none is left in 
the array, or until all that can be have 
been transferred and further progress 
is frustrated by a loop of relations in the 
array. To recap, the stages in the whole 
procedure are as follows: 
1. Take each pair of surfaces in turn: 
a) If the plane of each surface cuts the 

other surface (the awkward case), 
divide one of the surfaces along the 
line of intersection. 

b) When all such divisions have been 
carried out, for each pair of surfaces 
determine the visibility relation and 
record it in the array. 

2. Transform the array as far as possible 
into a list of plotting order. This is a 
fairly heavy load of computing, but the 
savings can •be considerable over com-
puting the relations and distances for 

From 
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each viewpoint. Even if the list can only 
partially be set up there should be some 
saving in reducing the work needed for 
each view. The following further stages 

are needed for each viewpoint. 
3. Remove any surfaces from the list 
not visible from this viewpoint. 
4. a) If there are points still left in the 

array, remove any not visible from 
this point of view. 

b) For those remaining, transform them 
using the same rules as before into 
further items in the list. 

5. With the list complete, draw the 
surfaces in the order of the list. This 

order of plotting will take care of what 
obscures what. That which should be 
hidden will be hidden and that which 
should show will show. 

Next month I will present the code 
that implements some of these stages, 
particularly the part dealing with the 
conversion of the array into the list, and 
give an example of its application to a 
particular set of data representing a 
small model. 

'We bought this game for Rex, really. 
He just loves chasing balls.' 'I don't mind you collecting beer mats but I'm 

not having you collecting space invaders.' 

ATTENTION ALL COMMODORE OWNERS 

PET 2001 Owners: 

CBM 3000 Owners: 

CBM 4000 Owners: 
CBM 8000 Owners: 

Having problems increasing your memory? How about giving yourself an extra 
8K plus High-Resolution Graphics? 

Would you like full control over a 320 x 200 Dot Matrix display? 
For both small and large screens, you can have 5 extra ROM sockets. 
A powerful Graphics Software Package is included and contains many extra BASIC 
commands for drawing lines, defining shapes, etc. 

The M.T.U. High-Resolution Graphics Package does not affect normal operation of any Commodore. 
The Hardware is easily installed and the new Graphics Board provides 5 extra ROM sockets, 8K RAM 
which can be used for program or data storage, over 40 extra BASIC commands and full control over a 
320 x 200 Dot Matrix display. 

EXTRA SPECIAL OFFER WHILE CURRENT STOCKS LAST : $350 + TAX. 

The Commodore VIC 20 Microcomputer is here. Come and see the VIC 20 at our Showroom on the 
3rd Floor of 561 Bourke Street, Melbourne. Peruse our wide range of Computer Books and see our 
Commodore Add-Ons in action. 

MICROCOMP are your Commodore experts. We have over 3 YEARS Commodore experience. Even 
Commodore Australia can't beat that ! ! ! 

B.S. MICROCOMP Pty. Ltd., 
4th Floor, 
561 Bourke Street, 
MELBOURNE, 3000. 
Tel: 614-1433/614-1551. MICROCOMPUTER SYSTEMS DESIGNERS 

DON'T FORGET OUR VIC 20 SHOWROOM ON THE 3RD FLOOR 
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FRAMES OF REFERENCE 

A DP MANAGER'S GUIDE 
TO MICROS 

By Alan Wood 

All but the smallest companies with 
no computers are constrained by the 
systems they have already implemented. 
A medium-sized organisation with a 
turnover of $100 million will have a 
mainframe for its accounting system, 
and, perhaps, a mini for order pro-
cessing and stock control. Large or-
ganisations will have a mish-mash of 
mainframes, minis, data entry systems 
and, nowadays, some dedicated word 
processing systems. Both medium and 
large companies are subscribing to one 
or more timesharing services. Much of 
what has taken several years to imple-
ment on mainframes may only now be 
showing a return. The minis in place, 
typically for interactive order pro-
cessing, should have provided a quicker 
payback. 

Computer systems in situ and paying 
for themselves are best left well alone. 
The better areas for microcomputers are: 
completely new systems in the office; 
applications around the inaccessible 
fringe of big data processing systems; 
and timesharing replacement tasks. 
Tackling these areas will be a prelude to 
more complete distribution of compu-
ters to desktops as powerful micros take 
hold and link into communication net-
works and big file systems. When plan-
ning future strategy for these systems, it 
is essential to review the current compu-
ting constraints and resources of the 
company. In particular: mainframe 
computing; minicomputing; timesharing; 
word and other processing; commu-
ications networks; existing computing 
expertise; and DP policy and company 
systems. 

Mainframe computing 
The introduction of microcomputers 
into a large company with its own main 
frame computer will accelerate some of 
the trends established when mini-
computers were introduced. 

Some of the current mainframe tasks 
can be replaced by microcomputer 
systems. More frequently, however, the 
tasks performed on micros will be those 
that never got high enough on the 
priority list or simply were not econ-
omically justified on mainframes. Con-
sequently, it is expected that micro-
computing will result in a better under-
standing and enthusiasm for computing 

PART 3 
MICROS IN 

MAINFRAME 
COMPANY 

in general, resulting in a growth in de-
mand for all types of computing. 
Further dispersal of applications on 
micros can also free mainframes clog-
ged with smaller tasks allowing them to 
respond better to major company 
systems. 

Mainframe computing will, however, 
change. Users with limited processing 
power and storage capacities locally 
will be seeking to access large central 
databases. The choice of microcomputer 
is not significantly affected by the 
current mainframe, but the choice of 
mainframe applications will be affected 
by the increasing capability of micro-
computers. The strategy established for 
mainframe computing should be review-
ed so that a general computing strategy 
to meet future company needs reflects 
the capabilities and costs of micro tech-
nology. 

Gradually the incumbent mainframe 

manufacturers are being forced to come 
up with their answer to the ubiquitous 
microcomputer. Of the mainframe 
suppliers, IBM and ICL have already 
produced some reply and Univac, 
Honeywell and the others cannot be too 
far away — unless they are totally deaf 
to the strident calls of the new tech-
nology. So far, IBM's Personal Com-
puter offers nothing new except the 
IBM label on an Intel chip and industry 
standard software, the acknowledge-
ment of which is the most significant 
feature of IBM's micro. IBM has clearly 
understood the trends and require-
ments and, given this reading and the 
IBM name, it is bound to sell in volume. 
But IBM has not provided an easy, 
answer for computing management. It 
has only produced a personal computer, 
the lowest animal in the micro world, 
and there is no sign yet of a powerful 
multi-user micro and no local area 
network. It seems unlikely that either 
of these products will he seen for some 
time, if they ever appear at all. Powerful 
micro systems would seriously under-
mine IBM's existing product line and it 
has not tooled up to provide early and 
much cheaper replacement products. 

Minicomputing 
Much of the comment on mainframe 
computing applies also to minicompu-
ting. Smaller minis will be replaced with 
large micros, much as large `minis' have 
come to replace older mainframes. 
Micros are rapidly becoming more 
powerful, and the overlap with small 
minis is already significant. Expertise 
gained in minicomputing is directly 
applicable to large microcomputers. The 
term `micro' and `mini' will become less 
significant. Intel has already introduced 
the term `mainframemicro' with the 
launch of its 32-bit, 3-chip processor. 
The 16-bit `minimicros' will be soon as 
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OEM'S and 

• Z80A, 4MHZ, 64K 
• 8" and/or 5" DSDD Floppies 
• On-board Video 
• On-board Keybd CCTS 
• 2 RS-232 Ports 
• Centronics PTR. Port 
• QRNS CP/M 2-2 

Model V — 10 

$945 & Tax Retail 

EPSON PRINTERS 

MX-80 	 $949 incl. tax 
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MX-100 	 $1395 " " 
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COMPAK 
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592 6285 TEL. 
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BRIGHTON BEACH 
VIC. 	3186 

ARE YOU INTERESTED IN ? 

A. 8 INCH APPLE DISK CONTROLLER 

B. 8 INCH SLIMLINE DISK DRIVES 

C. APPLE CACHE — 256k RAM 

D. TANDY MOD I DISK CONTROLLER 
— RUN DIRECT FROM KEYBOARD 

PHONE OR WRITE FOR INFO 

93 4555 TEL. 
81A FOSTER ST. 
DANDENONG 
VIC. 	3175 

DEALERS 
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THE AUSTRALIAN MARKET 

1. VIO SINGLE BOARD COMPUTER 
Latest State-of-the-Art (e.g. 64K 
1 BIT MEM CHIPS) 

2. APPLE/ORANGE DISK & CONT. 
Fully compatible with APPLE disks 
and independently tested here in 
Australia. 

3. KEYBOARD — FULLY ENCASED 
& ENCODED. SUITABLE FOR 
MANY SYSTEMS PLUS ORANGE/ 
APPLE FUNCTION KEYS/NUMERIC 
PAD 

We import these new products direct 
from Japan. There will be limited 
quantities initially and we will give 
preference to written orders with ongoing 
order potential. 

Contact Ron Harris (03) 592 6285 
for details on qty pricing. 

ALL FULLY ASSEMBLED 
& TESTED 
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TYPEWRITERS AS PRINTERS 
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SAVE $500 OFF APPLE Price for the 
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$995 + Tax ASSEMBLED & TESTED 

APPLE IS REG TRADE MARK OF 
APPLE COMPUTER INC 
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& Tax 

. ORANGE BOARD 
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• ORANGE I/C's 
	

$120 
. ORANGE ROMS 
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• KEYBOARD (as above) 

	
$185 

• ORANGE CASE 
	

$120 
• Z80SOFTCARD 
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16K RAM CARD 
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. PRINTER INTERFACE 

APPLE/ORANGE 
DISK DRIVES 

WITH CONTROLLER 	$545 
WITHOUT 	 $425 

COMPAK 

SORCERER 
NEW 5"&8"Disk 
Cont. is coming 

CALL FOR INFO 

SPECIALS 

Stringy Floppies $315 
IBM SELECTRIC 
INTERFACES $550 

TRS-80 MOD III 

We can give you 
Twice Tandy 
Disk Capacity 

FREE DELIVERY 

N.S.W., VIC, TAS., 
CANBERRA, S.A. 

After payment 
& order received 

Bankcard Mall Orders Walharn. 
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Expiry Date 
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Signature 
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commonplace as PETs and Apples — 
indeed those machines are soon to have 
16-bit processors of their own. 

The mini manufacturers, already 
showing a reduction in growth com-
pared to the breakneck pace of the '70s, 
are beginning to respond with their 
micro offerings. Some have read the 
market well, while others have made the 
mistakes evident in some mainframe 
suppliers. DEC has had a micro, the 
LSI 11, for as long as anyone. The range 
based on this chip has been very suc-
cessful, right up to the PDP 11/23 
multi-user sytem. Data General also had 
the MicroNova for some while. Both the 
DEC and Data General micros are old 
16-bit technology — not as compact, as 
cheap or nearly as powerful as the new 
16-bit chips which are now displacing 
them. 

Data General will shortly be moving 
into the Desktop micro market with a 
relaunch of the MicroNova in new pack-
aging, the Enterprise. It has laboured for 
over two years to bring the machine to 
market with its own software, while the 
market has been rapidly moving away 
from it to industry standard software. 
DG seems to have misread micro-
computing as badly as it completely 
missed the word processing and office 
automation market into which Wang 
rocketed. Hewlett-Packard, on the other 
hand, seems all set to provide a full line 
from the personal computer with 
industry standard software, the HP125, 
right up to its big mainframe replace-
ment machines. The HP125 provides 
the very successful industry standard 
operating system, CP/M, over 100 
CP/M packages and Visicalc. Endorse-
ment by HP and IBMs of the inde-
pendent software producers is the 
equivalent of hi-fi manufacturers 
making sure pop records can be played 
on their machines. 

Timesharing 
The displacement of timesharing 
services is one of the most rewarding 
applications for microcomputers. As 
more packages become available on 
more powerful micros, this trend will 
accelerate. Financial modelling, linear 
programming and PERT are three 
common applications for today's 
micros. 

Many timesharing systems are per-
sonal systems, involving a large amount 
of interaction with the user. Such app-
lications are ideally suited to a micro-
computer. Microcomputer solutions will 
usually be cheaper, will give a faster, less 
frustrating response and will allow the 
user total control over his system. A 
local microcomputer can also be used to 
access the wealth of programs and data-
bases on timesharing machines, thus 
extending the use of the facility. The 
programming skills required to develop 
microcomputer systems are similar to 
those for timesharing systems, ie, pro-
gramming in Basic, APL and Fortran. 

A number of timesharing companies 
have already started to offer micro 
front ends to their services. They are re-
cognising the inevitable — if you can't 
beat them you'd best join them. The 
microcomputer can cut down the cost  

of data entry on timesharing services, as 
well as providing local computing 
capability off-line for word and numeric 
processing. The 16-bit micros are com-
plete replacement machines for all but 
the highly specialised number crunching 
and big database timesharing services. 
With cne megabyte of 16-bit RAM and 
a 10 MHz processor, you can perform 
some vast calculations and, since it will 
not cost you in connect or CPU time, 
you can always leave your desktop mini-
micro on all night to perform heavy-
weight jobs. 

Word and other 
processing 
Many people are using micros as word 
processing machines. Others purchase 
dedicated, purpose-built word pro-
cessors, which in any case are based on 
micro chips. In the near future they will 
require both types of machine to com-
municate with each other as part of an 
electronic mail system. Viewdata services 
are gradually gaining ground as informa-
tion providers to the larger company. 
Yet again, the ubiquitous microcom-
puter can be used as a viewdata terminal 
by plugging in the appropriate software 
and hardware. Word processing on 
microcomputers is not as simple or as 
sophisticated as on dedicated word 
processors. Sophistication is not so 
important since, as on fancy calcula-
tors, the clever features that sell the 
macnine are seldom used. The simplicity 
factor is important, especially if you are 
dealing with typing pool word process-
ing. WordStar, the most popular word-
processor on CP/M micros, is not 'user 
friendly' compared to the dedicated 
word processor. WordStar will work on 
a standard VDU and can be configured 
to run on all the popular makes of 
VDU. This means that the same VDU 
can be used for standard data processing 
and the normal cursor control features 
are available to the programmer. But it 
also means that the commands appear 
on the screen and there are no one-
step function keys as with the dedicated 
word processor. Because of the popu-
larity of the WordStar, VDU suppliers 
are now producing WordStar options 
on their keyboards to make the package 
simpler and quicker to use. 

There is no simple rule-of-thumb for 
choosing between a dedicated and a 
microcomputer word processor. If the 
application is 75 per cent word pro-
cessing, you will be better off with a 
dedicated machine. If the application is 
part data processing and part word 
processing, a microcomputer is the solu-
tion. However, if you look at the office 
of tomorrow linked into computing and 
communications, general purpose micro-
computers are likely to provide more 
flexibility. For example, a two-station 
microcomputer could service an execu-
tive and secretary, where the one is 
performing financial planning, the other 
word processing and both are sharing an 
electronic filing cabinet. The combina-
tion of information management with 
numeric word processing is becoming 
increasingly common. On the same 
station, the office team could also link  

into private viewdata and have a main-
frame connection. Recognising these 
trends, Wang has recently put the CP/M 
operating system on the Wangwriter to 
provide access to the CP/M software 
bank. Digital Research has also imple-
mented CP/M on the IBM Display-
writer (available only in the US and 
Canada at the moment). 

Communications 
network 
The demands of all the new computing 
are going to overburden existing com-
munication networks. The requirements 
for voice, fax, video and data trans-
mission both within buildings and to 
and from remote locations are creating 
demands for much more sophisticated 
and much faster communications chan-
nels. Micros are just adding to the load 
and bringing the demands forward by 
placing computers in the hands of more 
and more users who want to com-
municate with one another. A variety 
of architectures is being developed 
to meet these demands, one of the most 
significant in microcomputing being 
local area networks. 

Like microcomputers themselves, 
local networks vary enormously in 
sophistication. The simplest provide a 
means of slaving a number of micros 
off a master machine and sharing data 
storage. A second level provides fast 
site communications and the capa-
bility to string hundreds of devices 
around a building, effectively replacing 
the multi-user minicomputer. At a high-
er level still come those universal net-
working and data management systems 
which provide for the intermixing and 
interchange of data between otherwise 
incompatible mainframes, minis, word-
processors, micros and other digital de-
vices. 

Existing computing 
expertise 
This is the most important current 
resource to consider. Computer depart-
ments have established a wealth of 
expertise over the years and it is a 
considerable company asset. Much of 
what has been learnt in mainframe and 
minicomputing is valid for microcom-
puting, although the better computer 
departments question the relevance of 
this experience to the latest technology. 
Skills must be updated on micros, and 
additional expertise in hardware en-
gineering should be added. But com-
puter departments can become better 
equipped to support microcomputing 
than any other department. In estab-
lishing a rationale for microcomputing, 
it will be especially important to con-
sider existing software skills and pro-
gramming languages. 
New computing is changing the role of 
management service and computer 
managers. More and more they have to 
function as consultants and contract 
negotiators, steering the organisation 
through the maze of technology and 
buying in most of the software and 
complete systems needed to satisfy their 
requirements. The job is becoming less a 
line management, recruitment and staff 
motivation function and more a super- 
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ARCADE FAVOURITES 
for trs 80/system 80 

* 4 GAMES, ALL BASED ALONG THE SAME LINES AS THE NOW FAMOUS BIG FIVE SOFTWARE 
* ALL GAMES WRITTEN IN MACHINE CODE FOR FAST REAL TIME GRAPHICS 
* ALL GAMES HAVE SOUND AND ARE BASED ON AN ARCADE FAVOURITE 
* ALL HIRES AND LOW-RES GAMES HAVE BOTH JOYSTICK AND KEYBOARD CONTROL 

*CENTIPEDE 
ATTACK* 

Fend off attack 
of savage centi-
pede. Be wary of 
the giant spider. 
Hi and Low- 
Res. 
16K LII 
$19.95 

*JUNGLE 
RAIDERS* 

Protect your 
bases from the 
jungle raiders.The 
end is enevitable 
but see how long 
you can last. 
16K LII 
$19.95  

*HOPPY* 

Get your frog 
across the busy 
highway. After 
that, cross the 
torrent stream. 
16K LII 
$19.95 

*ALIEN 
CRESTA* 

Wave after wave 
of alien space 
creatures are 
attacking. Suc-
cessfully dock 
your ship to in-
crease your fire 
power and 
chances. 
16K LII $19.95 
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ALSO AVAILABLE ARE: KILLER BEATLES * SPACE SHOOTOUT * BATTLE STATION * GHOST HUNTER 
AVAILABLE FROM 

De Forest Software 
26 Station St 
Nunawading. 3131. 
Ph: (03) 877 6946. 

Universal Services 
Cunningham St 
Dalby. 4405. 
Ph: (074) 62 3228. 

Outback Electronics 
71 Barkly Hwy 
Mount Isa. 4825. 
Ph: (077) 43 3475. 

John Hart Electronics 
397 Argent St 
Broken Hill. 2880. 
Ph: (080) 88 3148. 

Post to: 	DUBOIS & McNAMARA SOFTWARE, 
P.O. Box 358, EASTWOOD. NSW. 2122. 

Trade enqiries welcome: Ph (02) 888 7151. 

NAME 	  

ADDRESS 	  

Enclosed $ 	  Bankcard/Cheque/Money Order 

Expiry Date: 	  Signature 	  

Bankcard Number: 	  

All Dick Smith Stores 

Sea Horse Computers 
10 Mitchell St 
Camden. NSW. 
Ph: (046) 66 6406. 

City Personal Computer 
75 Castlereagh St 
Sydney. 2000. 
Ph: (02) 233 8992. 

Computer Country Pty Ltd 
338 Queen St 
Melbourne. 3000. 
Ph: (03) 329 7533. 

Software-80 
Shop 11/200 Moggill Rd 
Taringa. Brisbane. 
Ph: (07) 371 6996. 

HS Electronics 
Cnr. York & Kingsway Sts 
Launceston. 7250. 
Ph: (003) 31 8942. 

Computer Campus Pty Ltd 
11 Rundle St 
Kent Town. 5067. 
Ph: (08) 42 4826. 

Micro Base 
127 Fitzgerald St 
West Perth. 6005. 
Ph: (09) 328 9308. 

CPU 
279 Junction Rd 
Clayville. Brisbane. 4011. 
Ph: (07) 57 8023. 

WD Leslie Pty Ltd 
363-75 Raymond St 
Sale. 3850. 
Ph: (0511 44 2677. 

ITEM QTY PRICE EACH AMOUNT 

Not all stores stock our entire range of software. 
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consultant and purchasing management 
position. The trend began with mini-
computers and is accelerated by micro 
technology. Some of the actions which 
flow from the changes are to : ensure 
you have a consulting function available 
to your department; design a software 
strategy that takes advantage of pack-
ages from software manufacturers on 
mainframes, minis and micros; develop 
and disperse in the direction of software 
availability and suitability; buy in 
turnkey systems rather than build new 
technology teams; and pursue self-
education with a technology update and 
training in purchasing as a minimum. 

DP policy 
The introduction and application of 
microcomputers should fit within a 
revised DP policy which relates current 
and future technology to the present 
and future needs of the organisation. 

It is important to draw a clear dis-
tinction between company systems — 
those that are integral to the company's 
business — and personal systems — those 
that are peculiar to one or more indi-
duals. For example, micros have been 
very successfully deployed for goods 
receiving, warehouse stock location 
local stock control, and branch informa-
tion processing. These are all company 
systems, frequently with multiple sites. 
They must be controlled from a central 
point. Time-sharing replacement 
systems — modelling, for example — are 
often personal systems, an extension to 
an individual's skill. If the individual 
leaves the company, his successor may 
employ different techniques to achieve 
the same results. Personal systems 
should be approached with the same 
passion for central control associated 
with company systems. A very fruit-
ful route for future planning is the 
development of company packages on 
micros that can be used on many sites. 
Company packages can greatly increase 
efficiency, keep development costs 
down and avoid re-invention of solu-
tions to the same problems. Provided as 
turnkey sytems to users, they are one 
pointer to the future role of data 
processing departments. 

Other factors 
When developing a strategy for micro-
computing, each organisation should 
establish a list of significant factors 
affecting such a policy. 

1. Company environment : As well as 
computing resources and constraints, 
there are company constraints; the 
implementation of microcomputing has 
to take into account the company 
environment. The nature of the business 
is clearly important; for example, a 
manufacturing business has dif- 
ferent 	microcomputing 	require- 
ments from those of a service industry. 

The company structure has a strong in-
fluence on the manner in which micro-
computers are introduced and should 
be carefully considered. It is vital that 
control of microcomputing be sit-
uated at the right place in the com-
pany structure. The new technology 
will have a profound effect on the 
company as a whole and the computer 
department in particular. Important 
changes of this nature invariably lead 
to problems of internal politics with 
different departments seeking control. 
Microcomputing will have a strong in-
fluence on future company policies for 
several aspects of the company's 
business. For example, it is likely that 
turnkey micro systems will lead to 
staff retraining and redeployment. The 
planning of future staffing must be 
integral to the introduction of new 
technology. Like other computer 
systems before them, micros are at 
their best and are most frequently 
used in areas where business is expand-
ing. Put in the hands of interested 
users, the new technology will create a 
base of new products and services as 
well as improve productivity. 

2. Users' attitude towards DP: It 
would be unrealistic to assume that all 
users are favourably disposed towards 
DP departments. Disappointments 
with previous computing, frustrations 
over delays and costs, and naivety 
about computing generally, allied to 
continual press and TV bombardment 
about the micro revolution, will lead 
some users to seek their own solu-
tions which can be expensive to the 
company as a whole. The establish-
ment and promotion of a professional 
microcomputer service by DP depart-
ments will go a long way towards 
ensuring that the optimum use is made 
of microcomputer technology. DP 
departments should be aware that 
many user managers will have budget 
authority to spend the capital sums to 
acquire a micro, as will engineers, tech-
nicians and scientists. It will not 
usually be possible for DP to establish 
a monopoly on micro supply and 
application. However, the need for 
advice and support services from DP 
will grow and an increase in user inde-
pendence should encourage healthy 
mutual respect. It is vital that DP gears 
up to provide a rapid response to user 
needs, especially through purchase of 

turnkey systems. Response times 
normally associated with mainframe 
systems (six to 18 months) will frus-
trate users further and understandably 
Pncourage them to seek satisfaction 
elsewhere. 

3. Software and services: While 
hardware costs continue to fall, man-
power costs are rising with inflation. 
Increasingly, software development 
and services will represent the highest 
cost in a total system. But the naive 
user does not understand software and 
relates cost to hardware prices. In 
microcomputing, software and 
associated services are rarely less than 
the hardware and frequently three 
times more than the hardware cost. It 
is vital to tap available expertise, using 
good development aids and packages 
wherever possible. Computer depart-
ments have a very important role to 
play in protecting users and the com-
pany from making expensive soft-
ware mistakes. 

4. Security of suppliers: The micro 
industry is young and volatile. The 
first microcomputers came on the mar-
ket in 1975. Some companies have be-
come established in sectors of the mar-
ket, a few have come and gone 
already. There is no one dominant 
manufacturer: no IBM or DEC. How-
ever, there is much more software and 
hardware conformity in microcom-
puting than in mainframe and mini 
computing because the industry is a 
component industry. The common 
international hardware and software 
standards should be adopted. They 
will provide independence from any 
one supplier and give a wide range of 
choice in products. 

5. Maintenance and day-to-day 
operation: In looking at any new de-
velopment in computing, the promise 
of the technology frequently over-
shadows the more mundane but vital 
aspect of reliability, maintenance and 
day-to-day operation. DP departments 
are well equipped to advise their users 
on the importance of these aspects 
since they apply equally in micro-
computing as to mainframe and 
minis. An important element in choos-
ing equipment is the availability of 
maintenance and spare parts. Equip-
ment which is supported under com-
plete system maintenance contracts by 
established companies is advised. 

6. Component industry: As already 
mentioned, the microcomputer indus-
try is predominantly a component in-
dustry. This has developed partly by 
chance and partly by necessity. Most 
of the manufacturers started off in a 
small way. Some significant companies 
today, e.g. Apple, started in some-
one's garage only a few years ago. 
Many were hobbyists and technicians 
who obtained relatively modest private 

The American Educational Tour 
Every computer professional should spend 3-4 weeks on a technology update. 
This tour should concentrate on: 
1. Your mainframe supplier's future developments and timing. 
2. The leading mini suppliers: DEC, Hewlett Packard, Wang. 
3. A semiconductor manufacturer: Intel. 
4. The technology universeities: Stanford, MIT. 
5. The software manufacturers: Digital Research, Microsoft, MSA. 
6. New architecture companies: Tandem. 3 Corn, Xerox. 
7. Exhibitions: Comdex: NCC, West Coast Computer Faire. 
8. Random trips in Silicon Valley to recommended sites. 

Micro Options to Conventional Systems 
1. Systems economically justifiable on new low cost technology. 
2. Systems with data volumes in the 100k — 100M range. 
3. Terminal systems with stand alone capability. 
4. Systems with 1-16 users. 
5. Local area network replacement for minis. 
6. Timesharing replacement for numeric applications. 
7. Mixed processing systems, data, information and word processing. 
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Get more out of your Apple .. . A feast of 
computing ideas. 

You'll love every byte. 
If you work with a 6502 or 6809 based 
system, you're probably hungry for the 
facts and ideas that will help you under-
stand the inner workings of your com-
puter. You want to go beyond canned 
software-use your computer for more 
than games-learn the advanced pro-
gramming techniques that enable you 
to get the most out of your 6502/6809 
system. 

MICRO, The 6502/6809 Journal, 
gives you page after page, month after 
month, of solid information to sink your 
teeth into. MICRO is the premier how-to 
magazine for serious users of the Apple, 
PET/CBM, OSI, Atari, AIM, SYM, KIM. 
and all 6809 based systems including 
the TRS-80 Color Computer. It's a re-
source journal internationally respected 
by professionals in business, industry, 
and education. 
SUBSCRIPTION RATES (U.S. dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 
U.S., $24 (SPECIAL OFFER: Save 30% 
off single-issue price: 2 years, $42) 
Other countries, $27 (via surface mail. 
Foreign air rates available on request.) 

with the MICRO 
ON THE APPLE series 

VOLUME 2 just released! 
More than 40 new programs on diskette 
to help you get more from your Apple: 

• Machine Language Aids 
• I/O Enhancements 
• Runtime Utilities 
• Graphics and Games 
• Hardware and Reference Infor-

mation 
31 choice articles 
46 tested programs on diskette 

(13 sector DOS 3.2 format) 
Volume 1 also available at $24.95. 

Together MICRO on the Apple 1 & 2 
provide more than 70 programs on disk-
ette for less than $1.00 each. No need 
to type in hundreds of lines of code. 

with the most impor-
tant book ever 
published for the Apple 

The most comprehensive description 
of Apple II firmware and hardware ever 
published—all in one place. 

What's Where in the Apple? 
• Guides you—with a numerical At-

las and an alphabetical Gazetteer—to 
over 2,000 memory locations of PEEKs, 
POKEs and CALLs. 

• Gives names and locations of vari-
ous Monitor, DOS, Integer BASIC, 
and Applesoft routines—and tells you 
what they're used for. 

• Helps BASIC users to speed up 
their programs. 

• Enables assembly language pro-
grammers to simplify coding and inter-
facing. 

All Apple users will find this book help-
ful in understanding their machine, and 
essential for mastering it! 

* Look for all these MICRO INK publications at your local computer store, or 

* Call our toll-free number: 1-800-227-1617, ext. 564 (In California, 
1-800-772-3545, ext. 564) and charge it to your VISA or MasterCard, or 

* Use the order form below. Send your check (payable to MICRO) and the form to: 
MICRO, Dept. OA, P.O. Box 6502, Chelmsford, MA 01824. 

tt- tttt~ ttttttttttttttttt~ ttttttt~ 

❑ Charge my credit card below M 	 PRICE EACH 	COST 

MICRO on the Apple 2 	... @ $24.95 
MICRO on the Apple 1 	.. @ $24.95 	 Name  
What's Where in the Apple?... @ $14.95 
MICRO (U.S.) .... 1 yr @ $24; 2 yrs @ $42 
MICRO (Foreign) 	  1 yr @ $27 

Subtotal 

	

Massachusetts residents add 5% sales tax 	 City 	 Stale 	ZIP 

	

Add $2 per book for shipping 	 Signature 
	  0 VISA ❑ MasterCard 

MICRO Journal excluded. Allow 4-6 weeks for delivery. 

	

TOTAL 	Card Number 	 Expiration Date 

0 Check enclosed 

Company 

Street I 

. 	.--_.__u- u,,.e..„.,1 f mmnuter 



Here's to a longer life! 

This is new Verbatim 
Datalife''!" Both Wand mini 
flexible disks with 7 data-
shielding improvements 
for a longer lifetime of 
trouble-free data recording, 
storage and retrieval than 
ever before possible. 

All to assure users 
throughout the world the 
best possible performance, 
time after time, for a long, 
long time to come. 

Users in Australia get  

an added 
benefit, because 
Verbatim Datalife disks are 
being made right here. 

So now you won't have 
to wait for deliveries 
coming from afar. And you 
can have technical support 
that's nearer, getting you 
responses faster. 

Verbatim Datalife 

disks. The best flexible 
disks made in the world, 
now being made right here. 

Support your local disk. 
Available through 

N► magmedia. Contact 
them at (02) 428-1100, 
(03) 699-9688, (07) 
229-1941 or (062) 
48-6751. 

Verbatim 
Verbatim Australia Pty Ltd., 52-54 River Street, South Yarra :314 I . Phone (03) 241-7422. 

I9711 V,•.rta:uim Corporation lknalih, re a wag !mark ul VrrLaam l :nrp. 
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FRAMES OF REFERENCE 
financial backing to produce specialist 
printed circuit boards. Other private 
companies went into business putting 
these boards together to form micro-
computers. Even at chip level, it is a 
component industry with board manu-
facturers using a selection of chips from 
a variety of manufacturers. Through 
necessity, hardware standards developed 
and the industry is growing into adult-
hood. The flexibility, robustness and 
economies of scale resulting from a 
component industry with good hard-
ware standards has resulted in a healthy 
industry in which non-component com-
panies are less competitive. Micro com-
panies are still relatively small and some 
will undoubtedly go out of business. 
When selecting microcomputers it is 
therefore essential to carefully consider 
the financial standing and reputation of 
the manufacturer. It is also necessary to 
buy in expertise because front-line sup-
port is limited in comparison with that 
provided by mainframe and mini manu-
facturers. 

7. Communications and policy for 
convergence: Communication is a sub-
ject frequently raised in the same breath 
as microcomputing, especially in large 
companies with dispersed computing 
facilities. Today it is practical to use a 
microcomputer as a terminal and to 
transfer files from one microcomputer 
to another. A number of communica-
tions software manufacturers have 
emerged and IBM 2780/3780 and 3270 
protocols are generally available to turn 
Z80 microcomputers into very cheap 
emulators. Emulation software for other 
popular machines is arriving on 
the market, and some users will 
develop their own emulators for 
distributed micro systems with main-
frame connections. However, micro-
computers are justified most frequently 
as linkless terminals where communi-
cation is not required or where a postal 
floppy disk service is perfectly ade-
quate. There is a growing demand for 
a means of interconnecting not 
simply micros and minis but other 
devices, e.g. word processors, photo-
setters and viewdata services. It is 
important that the impact of these 
demands on existing communication 
networks is considered and a strategy 
to meet future requirements established. 

8- h'uture technologies: Micro-
computer technology is changing 
rapidly. Companies will often wish to 
take advantage of the latest technology 
but should be careful about pioneer-
ing new products in operational 
systems. Continuously keeping near the 
forefront of technology can be costly if 
it means replacing equipment every year 
and expanding the range of supported 
systems. It is possible to adopt 
new technologies inexpensively by using 
relatively well-proven products. The 
position of microcomputing a year ago 
was that there were proven, operational, 
single-user systems performing calcula-
tions and data processing tasks. Today 
there are proven multi-user systems with 
substantial cheap storage and communi-
cations capability. In a year's time 
proven technology will be available 
to facilitate the convergence of dis-
parate computer architecture and 
the exchange of data between many 
different devices. The gateway to these 
technologies is in standard software, 
CP/M, MP/M, Unix, MBasic, CIS-
Cobol and Pascal — a point that is 
repeated to ensure that the software 
media is the message. 

Provided they are identified as proto-
types, a valuable contribution can be 
made from experimental systems, and 
large departments should have a 
research and development budget to test 
new products. Communication and 
convergence products can be taken on 
now in controlled experiments which 
can add considerably to subsequent 
computing capability and economics. 

Summary of 
possibilities 
A later chapter explores the applications 
for the general-purpose microcomputer 
but a summary at this stage will help 
put this powerful and versatile machine 
into the context of existing computer 
resources and constraints. 
1. Options to mainframe systems. 
- Low priority systems: Systems not 
economically justified on mainframes 
and/or those that never appear high 
enough on the priority list to be 
implemented. 
- Replacement of creaking systems that 
need major overhaul. 

- Low data volume systems. Systems 
with file sizes from 100k to 100Mb. 
- Terminal systems with stand-alone 
capability. Sytems primarily used for 
local processing with occasional need to 
access/update mainframe files. 
- Extensions of big systems to lower 
levels in the company, eg, depot stock 
recording. 
2. Options to minicomputer systems. 
- Similar options to mainframe systems. 
- More affordable `minicomputer'. 
Systems with 2-16 users. 
- Local area network alternative to 
multi-user minis. 
3. Options to timesharing systems 
- Replacement of numeric applications, 
financial planning, PERT. 
- Replacement of lower data volume 
systems. 
- Use as data entry devices to cut 
connect costs. 
- Terminal systems with stand-alone 
capability. 
- Local area network with timesharing 
capability. 
4. Options to word processing and other 
systems. 
- Alternative to dedicated word pro-
cessors. 
- Suited to combined data processing 
and word processing applications. 
- Alternative to dedicated viewdata 
terminals. 
- Local area networks with electronic 
mail capability. 
5. Relevance of existing expertise. 
- User timesharing skills apply, eg, 
Basic, APL, Fortran. 
- DP development skills apply, eg, ANSI 
Cobol availability. 

The third 
commandment of 
microcomputing 
Thou shalt not be inhibited by the 
limitations of today's microcomputers. 
Even as they are being discussed, the 
inadequacies of the current generation 
of microcomputers are being made good 
in subsequent generations. The sum-
mary of possibilities describes some 
options created by today's 8-bit and 
16-bit machines. The emergence of com-
mercially available 32-bit devices in two 
years' time will dramatically enhance 
the application of micro technology, 
especially as it combines with new 
video, communications and storage 
technologies. Companies planning a five-
year computing strategy must be aware 
of those possibilities and make dec-
isions that will provide a pathway from 
8-bit to 16-bit to 32-bit machines. It is 
essential for management to investigate 
developments in the different fields 
of computing. 

Management service executives 
should spend several weeks in the USA 
visiting leading semiconductor, main-
frame, mini, micro, peripheral, com-
munication system and software 
suppliers. Such a trip will be a revela-
tion: no words can have the impact of 
actually seeing the new products that 
the .microchip is siring. The sophistica-
tion of the products and the speed with 
which factories mushroom to produce 
them is stunning even for those close' to 
the technology. 
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Z3 
	 Z71 --~--- 

1 M 16 	1 —M- 16 

2 	 M 	 15 	2 - X 15 

3 M 	 14 	3 — M- 14 

Level I 	4 	 M 	 13 	4 -- X - 13 

5 	 M 	 12 	5 M 12 

6 	 X 	 11 	6 - X 11 

7 	 M 	 10 	7 X - 10 

8 	 X 	 9 	8 - X- 9 

-~ 

1 M 16 	1 — M — 16 

2 M — 15 	2 — X- 15 

3 Level II M — 14 	3 -M- 14 

4 M - 13 	4 - X 13 

5 M — 12 	5 — M — 12 

6 M — 11 	6 -- X — 11 

7 — M— 10 	7 —X- 10 

8 M 9 	8 - X — 9 

M - Connection Made X - No Connection 
16k Dip-switch programming 

47 

Ina -M._ 

1 

It's either an elaborate hoax or they were more advanced than we 
thought.' 

WORKSHOP  
Our monthly potpourri of hardware and software tips for the popular micros. If you have a 

favourite tip to pass on, send it to: TJ's Workshop', APC, 462 Burwood Road, Hawthorn, 3122. 
Please keep your contributions as concise as possible. We will pay $10 for any tips we publish 

(think how much solder and/or sticky tape that would buy). 

TRS-80 4k TO 16k UPGRADE 
One of the most overpriced 
items in computing at 
present must be the 
`official' Tandy 4k to 16k 
keyboard memory upgrade 
for the TRS-80 Model I 
which costs approximately 
$250 at any Tandy store. 
Following the instructions 
below, the expansion can 
be completed, without 
soldering, for a cost of 
approximately $20 to $24. 
The parts required are: 
8 x 4116, 200 ns memory 
chips 
L x 8 way DIL switches 

The expansion is carried 
out as follows: 
1. Ensure that the power 
is turned off, and remove all 
cables from the back of the 
TRS-80. Turn the keyboard 
upside down and remove 
the six screws, noting their 
different sizes to enable 
correct re-assembly. (NB: 
The removal of these screws 
will void the Tandy 90 day 
warranty.) 
2. Find the eight chips, 
which are socketed, and 
identified as Z13 to Z20 
on the circuit board. Before  

these chips are removed, 
note the position of the 
notch at the end to 
ensure that the eight new 
chips are inserted the 
correct way around. 
Remove the old chips and 
insert the new ones, taking 
care not to bend any of the 
pins. 
3. To enable the computer 
to recognise the new 
memory, changes must be 
made to the programming 
of the two DIP shunts 
located at Z3 and Z71 
on the circuit board (they 
are clearly marked). Look-
ing at the circuit board with 
the reset switch at the top 
right, the two DIP shunts 
should be removed and 
replaced with the DIL  

switches, programmed as 
shown in the diagram. 
4. After double-checking 
that there are no bent 
pins on the newly inserted 
chips; and that Z3 and Z71 
are correctly programmed, 
replace the back of the 
TRS-80 keyboard, connect 
the cables, and turn on the 
power. Type "PRINT 
MEM" in command mode. 
The reply should be 15572 
if you have an old ROM 
level II (MEMORY SIZE?) 
CPU like mine. I believe 
that the reply should be 
15570 for the new ROM 
level II (MEM SIZE?) and 
15871 if you have a level I 
machine. 

L. Trigg 
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ANY SQUARE ON THE GRID IS YOURS TO 
MANIPULATE. An active cell is one in which you're working 
at any given time. The cursor moves from one cell to another 
as you desire. 

MEMORY SPACE LEFT IS INDICATED. 
SuperCalc will let you know how much room you have for 
everything, so you'll never run out of room in the middle of a 
project. 

HOW WIDE ARE YOUR COLUMNS? YOU 
DECIDE. Each column can be a different width if you wish. 
That's flexibility for beautiful reports. 

CURSORS MOVE FAST. Press a direction key on your 
keyboard, and the cursor moves—fast. Hitting the return key 
keeps the cursor moving in whatever direction you have 
specified with the arrow, so you can quickly locate the figures 
you want to manipulate. 

ALL COMMANDS ARE PRINTED OUT FOR YOU. 
All the commands you need to operate SuperCalc are printed 
out when you press the command key. 

MOVE WHEREVER YOU WANT. You can specify 
where you want the cursor to be, by typing in the location. 
For example, if you wanted to be in column C, row 5, you'd 
type C5. Easy. 

QUESTIONS GET ANSWERED. 	Whenever you 
run into a problem, or forget a command, you don't have to go 
far for help. Simply press the question mark key. On your 
screen will appear the command list, so you can press the right 
key and move on instantly. 

WHERE'S THE BOTTOM 
SuperCalc always tells you the exact location of the bottom, 
left-hand corner cell for the entire spreadsheet. Handy for 
combining spreadsheets for printing reports. 

CURRENT CELL'S CONTENTS AND FORMULA 
OR VALUE ALWAYS DISPLAYED. 
Wherever your cursor is, you'll be able to see the entire text 
line. Or, if you're using a formula, it will be displayed also. 
You're always in control with SuperCalc, because you're fully 
informed. 

TWO WINDOWS AT ONCE. You can combine any section 
of your spreadsheet with any other section. You can even 
combine two different spreadsheets! 
You can move the cursor to the other window at will. 

SUPERCALC TOP LEVEL COMMANDS 
B(lank) 	 > Empties cells. 
C(opy) 	 >Copies cells. 
D(elete) 	 > Deletes rows or columns. 
E(dit) 	 >Allows editing of a cell. 
F(ormat) 	 > Changes format: cells, rows, entire 

worksheet. 
G(lobal) 	 >Makes one command universal. 
I(nsert) 	 > Creates new row or column. 
L(oad) 	 > Reads all or part of worksheet from 

disk. 
M(ove) 	 > Swaps rows or columns. 
Output) 	 > Displays or prints reports. 
P(rotect) 	 > Prevents future alteration of cells. 
Quit) 	 > Exits SuperCalc. 
R(eplicate) 	 > Reproduces parts of rows or columns. 
Slave) 	 > Stores worksheet on disk. 
Title) 	 > Locks first rows or columns in place. 
U(nprotect) 	>Allows changes in protected cells. 
W(indow) 	 > Splits or unsplits the screen. 
Z(ap) 	 >Clears worksheet. 

NUMBER FORMATS AVAILABLE 
Graphic data. 

G 	General type numeric format. 
E 	Scientific notation. 
S 	Dollars. 

Integer. 
TR 
	

Text right. 
TL 
	

Text left. 
R 
	

Right. 
L 
	

Left. 

r' 

Business is a serious game. Winning takes a lot of hard work, and the ability to 
make the right decisions in any situation. The more tools you have to make 

these decisions, the greater your success. SuperCalc is the planning tool you need 
to make better use of your time and energy, having a direct positive effect on your 
bottom line. 

SuperCalc finally makes it possible for decision makers to manipulate data quickly, 
setting up exactly what is necessary for in-depth analysis and modeling. It all 
takes place on the SuperCalc spreadsheet simulator screen. You can examine and 
alter numbers.and text within a grid that can cover up to 63 columns and 254 
rows of data. 

THE SUPER FEATURES OF SUPERCALC:M 
Accountants, planners, engineers, and business owners have found SuperCalc 
invaluable for day-to-day "what if" questions, as well as "now what?" for those 
times when the unexpected occurs. All it takes is a second to enter the new figure 
in the appropriate column, and SuperCalc automatically calculates the rest of the 
spreadsheet. And, you certainly don't need a programmer—SuperCalc really is 
easy to use. It's been designed to use the minimum number of commands to get 
the maximum power, and it's self-explanatory: just press the ? key if you need 
assistance. 

Another feature that makes SuperCalc special is the error message display. 
Previous planning products "beep" the user when a mistake is made, without 
telling the user what the mistake is. SuperCalc won't put you through the humilia-
tion of trying to figure out where you went wrong. Instead, down in the lower right 
corner of your screen you'll see a message that lets you know where the error 
occurred. So you can immediately correct it and proceed with your analysis. 

You can produce a report from your spreadsheet simply by activating the output 
command sequence. Other packages require a completely different program to 
accomplish this. And, you can combine portions of other spreadsheets previously 
created, to build a completely new spreadsheet. All of this happens in seconds; 
SuperCalc is as fast as it is workable. 

Pencils, paper, and a calculator have been replaced. SuperCalc and your CP/M 
computer are now the tools of the successful decision maker. 

$ 295 Dealer enquiries invited. 

archive 
COMPUTER SERVICES 
PQ Box 13. 
23 Wagner Road. 
Clayfield. QLD. 4011 
telex:41150 WATWIL 
telephone: (07)262 2911 
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Figure 1 
ZX notation 

A<B 
?JB 
A<=B 
A>=B 
A<>B 
A=B 
4.*B  
Q►+B 

Boolean expression 

(NOT A) AND B 
(A AND (NOT B) 
(NOT A) OR B 
A OR (NOT B) 
A EXOR B 
A EXNOR B 
A AND B 
A OR B 

E1.B 
A .B 
A+B 
A+B 
A®B 
AOB 
A.B 
A+B Arithmetic operators 

work too! 

Figure 2 

100 FOR A=0 TO 1 
110 FOR B=0 TO 1 
120 FOR C=0 TO 1 

260 FOR Z=0 TO 1 
270 PRINT A;B;C;...Z;"="; (SOME EXPRESSION.) 
280 NEXT Z 
290 NEXT Y 

1+ 	"  

530 NEXT A 

EPROM 
PROGRAMMER FOR PET 

ZX81 TIPS 1 
Machine code users might like 
to know that you can reset 
RAMTOP without clearing 
the memory (useful if you 
suddenly remember you have-
n't reserved enough space). 
Method is as follows: POKE 
desired value for RAMTOP 
into 16388 and 9; PRINT 
USR 1040. It's as simple as 
that. Any Basic program 
remains unaffected, though 
variables are cleared. 

Replace bulky IF state-
ments used to control 
printing with one line as 
follows: 
10 IF X=1 THEN PRINT 'YES' 
20 IF X=0 THEN PRINT 'NO' 
30 IF Y=D THEN PRINT 'FALSE' 
40 IF SOF THEN PRINT 'TRUE' 

becomes: 
10 PRINT 'YES' AND (X=1); 

'NO' AND (X=0)„ 'FALSE' AND 
(Y=DO„'TRUE' AND (SOF) 

Unfortunately, even if the 
third condition is not fulfilled 
the two commas are still 
acted upon, so you have to 

ZX81 TIPS 2 
I have noticed a few useful 
features of the ZX81 logical 
operator set. In addition to 
the standard functions (AND, 
OR, NOT), relational oper-
ators are valid boolean oper-
ators. This is because the 
logical result of a comparison 
is one or zero, instead of true 
and false, ie, PRINT A=B is 
a valid expression. This has 
useful implications when 
modelling combinational 
logic systems. 

ZX logic is defined in 
Figure 1. 
Care must be taken when 
mixing arithmetic operators 
(+,*) with standard logical 

watch line spacing. This can 
be a terrific memory saving. 

Why not structured Basic 
on a ZX81? Simply identify 
program areas with REM 
statements (you do anyway, 
don't you?), giving each area 
a name. Declare that name as 
a variable at the beginning of 
the program with a value 
equal to the line number fol-
lowing the REM statement in 
which it occurs. Then, in 
your GOTOs, specify the 
variable name. This also 
makes simple renumbering 
routines which cannot cope 
with GOTOs more useful. 
After renumbering the lines 
you have only to check the 
REM statements to see what 
new values have to be 
assigned to the variables; no 
need to keep a record of 
where lines specified by 
GOTOs have been moved to. 
An end to incomprehensible 
GOTOs? 
David Lawrence 

operators (AND, OR, NOT) 
as the latter have much lower 
priority when the expression 
is evaluated, so application of 
brackets is essential. In fact, 
the only use for AND and OR 
as standard functions is the 
mixed type expression, ie, 
A$AND B will return string 
A$ if A is true. Full truth 
tables for a switching func-
tion can easily be generated 
thus as in Figure 2. 
(note I=one): 

Try expression 
A< >(B<>(C<>D)) — 4-bit 
parity generation! 
David Davies 

An EPROM programmer is 
out of my price range, 
especially when I only want 
an occasional 2716 
programmed; also as a hobby-
ist felt I should do as much 
as possible myself, even if 
it took a long time — that's 
part of the enjoyment. 

The current `standard' 
EPROM is the 2716: it costs 
around $10 , but will doubt-
less cost half that by the time 
this article is published. It 
holds 2048 bytes of memory. 
It has 11 address pins, eight 
data pins and five others: 
Vcc : 5 volts 
Ground : 0 volts 
Vpp: 26 volts when 
programming, 0 or 5 volts 
when reading 
OE : needs Vcc when pro-
gramming, 0 volts when 
reading 
CE/PGM : requires a 50 
millisec pulse of Vcc when 
programming and 0 volts 
enables the 2716 when 
reading. 

To program the first 
address of the EPROM we 
do the following: 
1 apply 25 volts to pin 21 
(VPP); 
2 apply 5 volts to pin 20(OE) 
3 apply the address to the 
address pins (1-8, 22-23 
& 19); 
4 apply the data required to 
the data pins (9-11 and 
13-16); 
5 apply a 50 millisec TTL 
high-level pulse to pin 18. 
(CE/PGM). 

To program the next 
memory we now increment 
the address in 3 above, 
change the data, and then 
send another program pulse. 

When all 2048 bytes of 
data have been programmed, 
we switch off the 5 volts to 
pin 18 and then the 25 volts 
to pin 21. It is important to 
do the switching in this order. 
Vpp should only be switched 

when CE is at ground poten-
tial. It is also important that 
the program pulse be fairly 
accurate. If it exceeds 55 
millisecs damage will almost 
certainly be done to the 
EPROM. 

Of the PET's output ports 
the Parallel User Port (PUP) 
is the most useful. It has the 
data bus available — for both 
input and output — and 
the CB2 output for control. 
I wanted two other outputs 
so I spent some time study-
ing the IEEE port. In the past 
I have treated this with great 
suspicion, but after some 
experimentation (not to men-
tion several frustrating 
crashes) I obtained two out-
puts that could be program-
med fairly easily. These were 
from pins 6 and 8 (DAV and 
NDAC), which can be 
addressed in machine code 
within 5E821 and 5E823. 

The provision of addresses 
for the 2716 is straightfor-
ward. Three SN749s will give 
12 addresses — one more than 
needed — with only two 
inputs to think about: one to 
zero the counters and another 
to increment them one at a 

; time. 
Basic is too slow and un-

reliable for times as short as 
50 millisecs so the program-
ming and checking of the 
EPROM is done entirely with 
machine code. The Basic pro-
gram (shown in Figure 1) 
which leads to it is merely a 
print-out program which 
slows me down, forcing a 
'Y E S' from me when I have 
done various things in the 
right order. The machine-
code program is shown in 
Figure 2. 

During the programming 
of the 2716 there is a need 
for four states. A SN7474 is 
used to latch these states 
according to the following 
truth table: 

Figure 1 
LIST 
100 PRINT"2719 EPROMI.IER" 
110 PRINT” 	 
120 PRINT"MEUORY FUR ROM MUST BE PLACED BETwEEN" 
130 PRINT"SOCOO AND S13FF BEFORE RUNNING THIS" 
140 PA/NT-PROGRAM ANY FURTHER. IF THIS IS OK" 
150 PRINT"PLEASE WRITE";CHRS(34):"Y E S":CHR•(34):".":GUSUB2nnn 
150 PRINT"PIN 20 (OE) SHOULD NOW BE AT 0 VOLTS" 
170 PRINT"AGREE? (Y E S)":GOSUB2000 
180 PRINT"PLEASE APPLY 29 VOLTS TO PIN 21(VPP)" 
190 PRINT"DONE7 (YES)":GOSUB2000 
200 PRINT"PLEASE APPLY 5 VOLTS TO PIN 20(OE)" 
210 PRINT"DONE? (YES)":GOSUB2000 
220 PRINT"FINAL CHECK. IS EVERYTHING NUN READY" 
230 PRINT"FOR PROGRAUMIMG7' GUSUB2.000 
240 PRINT"THE EPROM IS NOW BEING PROGRAMMED.":SYS2RRR:REP 28RN.,0AR0 
250 PRINT"PLEASE APPLY 0 VOLTS TO PIN 20(0E)" 
260 PRINT"DONE? (YES)":GOSUB2000 
270 PRINT"IF UE IS NOW AT ZERO PLEASE APPLY 0" 
280 PRINT"VOLTS TO PIN 21(VPP)":PRINT"DONE? (YES)":GOSUB2000 
290 E.O:PRINT"EPROM IS NOW BEING CHECKED.":SYSBMS3:REO 2853.40825 
300 IF PEEK(2R110).0 AND PEEK(2R81).20 THEN3R0IREW 2RRO.WnB40 
310 F.PEEK(2924)+PEEK(2RR1).25A:G.295-PEEK(59471):REM 2024.•106C 
320 PRINT"ERROR:";F;"SHOULD BE";PEEK(F):"BUT IS";G 
330 E.E+1 
340 SYS2920:REM 2420..006A 
350 OUTO3n0 
350 PRINT"THE EPRUM HAS NOW BEEN CHECKED. THERE WEHL";L;"ERRORS." 
370 END 

2nnn INPUTAT,IFATw,"YES"THENiO:C 
2010 RETURN 
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For the person who would 
like everything.... 
but usually can't afford it! 

you can actually 
have your own personal 

YOU COULD ALSO AFFORD OUR ADVICE AND SERVICE TOO -- IT'S FREE 

TALK TO US ABOUT YOUR MICROCOMPUTER SYSTEM RANGING FROM THE 
VIC 20 TO VARIOUS INTEGRATED BUSINESS SYSTEMS. 

AS AUTHORISED COMMODORE DEALERS, WE HAVE THE EXPERTISE AND 
KNOWLEDGE IN BEING ABLE TO ASSIST THE SMALL BUSINESSMAN 

TO THE ENTHUSIAST AND HOBBYIST IN ALL ASPECTS OF 
COMMODORE COMPUTER HARDWARE AND SOFTWARE.... 

available from the Dealer Group below: 
Compute CBM Systems, The Microcomputer House, 
5 President Avenue, 	1st Floor, 133 Regent Street, 
Caringbah. NSVV. 2229. 	Chippendale. NSW. 2008. 
Phone: (02) 525 5022 	Phone: (02) 699 6769 
Pittwater Computer Sales, B.S. Microcomp, 
Suite 13, 9 Bunyan Street, 561 Bourke Street, 
Mona Vale. NSW. 2103. 	Melbourne. VIC. 3000. 
Phone: (02) 997 4495 	Phone: (03) 614 1433  

Compucom Pty. Ltd., 
117A Henley Beach Road, 
Mile End. SA. 5031. 
Phone: (08) 43 7981 
Southern Information & Robotics, 
11 Burns Avenue, 
Fulham Gardens. SA. 5024. 
Phone: (08) 356 3400  

Datasoft, 
Suite 3, 870 Beaufort Street, 
Inglewood. WA. 6052. 
Phone: (09) 271 7169 
Micro Applications, 
Suite 1, 25 Hamilton Street, 
Subiaco. WA. 6008. 
Phone: (09) 381 4398  

Computerworld Darwin, 
Smith Street, 
Darwin. NT. 5790. 
Phone: (089) 81 4029 
CW Electronics, 
416 Logan Road, 
Stones Corner. QLD. 4120. 
Phone: (04) 397 0808 
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Latch A Latch B 
0 0 No action 
1 1 Clear the 7493s 
0 1 Clock the 7493s 
1 0 Send program pulse 

Table 1 Memory map for the 2716 Eprommer 
$0400 — $09FF : Basic program 
$0A80 — $OB2A : M/Code for programming 
$0B25 — $0B70 : M/Code for checking 
$0000 — $13FF : Data for transfer 
$16F6 — $1FFF : Reserved for monitor 

Figure 3 
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WORKSHOP  

The various programs are 
contained in the PET's 8k 
memory according to the 
memory map in Table 1. The 
monitor program at the top 
of memory is SUPERMON — 
Figure 2 

n0nn LA 	SUP 
annl CA 	HOP 
0002 EA 	NUP 
°Ann 711 	01) 
°Ann 2n CO 0A 	..150 21B11 
OAA7 2n DO 0A 	JOR CLEAR 
°AAA A9 EF 	LDA 1,401- 
MAC AO 4.3 EA 	STA 4E943 
0001' An n0 	LDA Pam 
0091 AO 9F 0A 	0 1 A UE1/RYs2 
0094 A9 00 	10A 4400 
0090 RU 91 OA 	UTA 011100.1 
0090 An nn 	LILY #009 
0099 A2 an 	10A X500 

9EMOY 	DA90 00 00 YC 	LDA 40000,X 
nano 49 FF 	EDA HOFF 
0AA2 EA 	NUP 
OAA3 EA 	NUP 
OAA4 AO 4F En 	STA 41040 
0007 20 F 0 00 	JSR P11151 
OAAA 20 10 00 	.130 DELAY 
ORAD 20 En nit 	J00 CLUCK 
OAe0 ER 	IN0 
0091 on EA 	FINE HENRY 
01103 E1 9F (10 	INC 011.100.7 
0090 011 	DE V 
0007 DO E4 	BNF 011*00 
00119 20 CO 0A 	J130 2E110 
0010 59 	CLI 
0000 An 	R15 

00CR A9 04 	LDA 0004 
110:7 R0 21CA 	61n •E021 
0005 A9 04 	LDA N0O4 
OAC7 n0 23 l A 	SIR SE 07.3 - 
nACA 70 nn 0I1 	JOR 00000 
0000 00 	FITS 

0090 A9 BC 	LDA HMOC 
0002 RD 21 EA 	STA 4E021 
DADS A9 BC 	IDA MC 
DAD? no 23 EA 	STA SER23 
1/ADA 2n DD 0B 	.10R LATCH 
MOD 00 	RTS 

MEO 09 DC 	LDA HeHC 
ORE? 011 21 ER 	51A 9E821 
DASS A9 04 	LOA PRIM 
0017 FID 23 LR 	51'0 41071 
MLA 70 nn FIR 	J511 LATCH 
0000 An 	IIrS 

1 '04 II A9 04 	11IA 11'04 
rM 2 511 21 I n 	.31A TT 1121 
nAr5 09 IIC 	LOA 1.'.91 
RAI 7 AD 23 1.9 	S1A '1021 
non 20 On 110 	JOB LAICH 
049(0 An 	013 

0000 A9 LE 	10A #SIC 
n002 RO OC E0 	STA '1000 
nail Al CC 	LOA ^OCC 
0007 RD 4C EO 	STA 51040 
0800 An 	HTS 

0010 09 Fr 	LDA NRF F 
0012 RO OF 09 	STA DELI.2 
0019 A9 10 	LOA 4615 
01317 00 OE OB 	STA DELI. 1 
0010 CE OE DB 	DEC DELY1 
0010 00 00 	ONE LOOP 1 
OD IF CC OF 011 	DEC OILY? 
0822 DO F1 	BNE LOOP? 
0024 60 	BTS 

0025 70 	SEI 
020 20 on DA 	JSR CLEAR 
0029 A9 00 	LOA .0500 
0070 AD 43 En 	STA 0E043 
082E A9 OC 	I.UO 0SOC 
0030 00 41 TIO 	STA 0ENEA+2 
0033 A9 DO 	LOA #000 
00.15 BD 40 00 	STA 019111,1 
0030 AO 00 	100 #000 
003A 02 On 	LOX 0000 
0830' 20 CO DA 	.1511 2100 
083( 00 nn IC 	LDA SnCnn,A 
0042 49 FF 	(OR HOFF 
0904 CD OF ER 	CAP SEBA( 
0047 DO 16 	BRIE 1101011 
0049 20 E0 0A 	JSR CLUCK 
0040 EO 	IN0 
0040 DO ED 	ONE NEA10 
0041 E1 41 00 	INC 011110•7 
0057 RR 	DEY 
01193 On E7 	ONE NE0T0 
0055 20 Cn OA 	JSR 2000 
0050 09 FF 	LDA HOFF 
ODOR 110 43 EA 	OTA 91043 
11059 On 	RTS 

1051 RA 	TOA 
00150 OD AC no 	STA 01.01., 1 
0003 90 	ETA 
0004 00 19 no 	5TA 010051 
nU67 on 	RTU 
noon An on 	ICIA H'nn 
nn AA All 	1nY 
0000 09 NI 	IDA "TM 
nitro AA 	TAT 
1111AL 41 49 011 	J9r 1,1111n9 

an exremely useful piece of 
software used for checking 
everything — and which now 
is part of an EPROM between 
A000 and AFFF. The 
program takes just under two 
minutes to transfer the full 
2048 bytes. 

The SYS instruction in 
line 240 of the Basic program 
puts us into the machine-
code program, which starts at 
$0A80. This uses several 
sub-routines which are as 
follows: 
ZERO ($0ACO) — this puts 
A and B to logic '0'; 
CLEAR ($GADO,) — puts A 
and B to logic '1 to produce 
Table 2 
HUN 
7710. LPIIUNIILII 

OE '/URY FUA IIUI/ 1.11111 HL PL ALL0 HI 1 '41.IS 
50100 AND 513FF 111111111 IIUNNING 11115 
PRUGRAIA ANY FUN II,i9. 	It III1O 74, UT 
PLEASE WHITE-Y C 11". 
7 TES 
PIN 20 (UE) SHOULD NUB, BE AT 0 Vbl1. 
AGREE? (Y E 8) 
7 YES 
PLEASE APPLY 25 VOLTS IU PIN 7116071 
UUNE? 11ES) 
7 YES 
PLEASE APPLY 5 VOLTS TU PIN 70101) 
DONE? (YES ) 
7 YES 
FINAL CHECK, 15 EVERYTHING 11114 PEADY 
FOR PROGRAMMING? 
7 YES 
THE EPROM IS NOV) BEING PRUGRALII/EU. 

PLEASE APPLY 0 VOLTS TO PIN 20( LIE 
0001? (YES) 
7 YES 
IF OE IB NOW AT ZERO PLEASE APPLY 0 
VOLTS TU PIN 2I(VPP) 
DUNE(1E0) 
7 YES 
EPROM I8 NOW BEING CHECKED, 

THE EPROM HAS NOW BEEN CHECKED. 	THERE 
WERE 0 ERRORS, 

READY. 

a '1' from an AND gate to 
clear the 7493s; 
CLOCK ($OAEO) — puts 
latch A to '0' and B to '1'. 
This produces a clock pulse 
to input A of the first 
SN7493 counter; 
PULSE ($OAFC) — puts A 
to '1' and B to '0'. After the 
jump to LATCH the pro-
gram pulse will start; 
LATCH ($0B00) — this 
clocks both latches. What-
ever was present on the D 
input is now transferred to 
the Q outputs; 
DELAY ($0B10) — A delay 
sub-routine of 50 milli-
seconds. 

The 7493s are cleared by 
$0A87 to make all 11 
addresses of the 2716 logic 
'0'. $0A8A — $0A8E makes 
the PUP available for output-
ting data and then registers X 
and Y are set to count 2048 
bytes. 

The program (which has 
been previously loaded into 
the area between $0000 and 
$13FF) is now, one byte at a 
time, loaded into the 
accumulator at $0A9D and 
transferred to the PUP at 
$0AA4. 

With the address and data 
now held at the 2716 inputs, 
we now send the 50 milli-
second program pulse. The 
clock sub-routine at $OAAD 
stops the program pulse and 
we then load the next byte of 
data. When both the Y and 
X registers are finally zero we 
return to the Basic program, 
with instructions for switch-
ing OE and Vpp appearing 
on the screen. 

The checking program 
now starts. The 7493s are 
again cleared and as we incre-
ment through their addresses  

we check that the memory in 
RAM coincides with its equi-
valent in the ROM. Any fail 
ures cause the appropriate 
error message to appear on 
the screen. 

It is not necessary to pro-
gram all 2 kilobytes at any 
one time. By altering the 
LDY at $0A99 and the LDAs 
at $0A90 and $0A9F you can 
program fewer amounts of 
256 bytes, or start program-
ming from a higher address 
than $0000. 

When the 2716 is new (or 
newly-erased) it is full of `1's 
(16,384 of them). It is pro-
grammed by converting some 
of these '1's to `0's. It is 
therefore important that all 
locations between $0000 and 
$13FF, other than those 
which contain data to be 
transferred, contain $FF. 

Programming mistakes are 
fairly easily rectified with the 
help of a sun-ray lamp if 
you don't have access to a 
proper eraser. 25 minutes 
within 3in of a glowing ultra-
violet bulb make the EPROM 
as good as new. But be care-
ful which way round you 
insert the chip — the sun-
ray lamp doesn't correct for 
25 volt mistakes! You will 
find that Data 1 on pin 9 
doesn't read `0's ever again 
if you try to program the 
2716 with it inserted back 
to front. 

ICs 7 and 8 are 8T26s 
which invert the data when 
both programming and check. 
ing. The EOR $FF at 
$0AA0 inverts the data 
before it leaves the PET and 
another inversion occurs at 
$0B42 when checking the 
data. If 8T28s are used these 
should be amended accor-
dingly. 

The circuit diagram of the 
device is shown at Figure 3. 
J D Beaven 

ZERO 

CLEAR 

CLUCK 

'A bl 

LAICH 

DELAY 

LOOP 2 

LOOP 1 

CHECK 

NE 01D 
MERE  
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~~pple computer 
Aulhonied Dealer 

We Service and Support What We Sell 

AUSTRALIA'S LARGEST SUPPLIER OF "ROLLD ROYCE" S100 CARDS 

A.E.D. for S100 Super Cards 
RAM 
	

CPU 
	

I/O 
* 64K STATIC RAM PRICE 

BREAKTHROUGH -
- LOW POWER 
— FULLY ASSEMBLED, 

TESTED, + BURNT IN 
WITH 6 MONTHS 
WARRANTY 

* 16K STATIC VALUE -
- SIMILAR TO ABOVE 
STANDARDS. 

— Z80 — 

SEVERAL MODELS. 
KIT, ASSEMBLED OR 
ASSEMBLED + BURNT IN 
4MHZ, AND NOW A 6MHZ 

VERSION 

— 8085/8088 — 

A BOARD WITH BOTH 8085 
AND 8088 (HYBRID 16 BIT CPU) 

6MHZ SPEED 

—SERIAL— 

RS232 + CURRENT LOOP 
BOARDS — MANY TYPES 

—PARALLEL— 
SIMPLE, COMPLEX + 
PROGRAMMABLE VERSIONS 
AVAILABLE 

—ANALOGUE- 
12BIT A--).DANDD -A 
CARDS USING LASER TRIMMED 
DACS FOR HIGH ACCURACY 

—MULTI-FUNCTION CARDS— 
INTERRUPT CONTROLLERS, 
REAL-TIME CLOCKS, ETC. 

OPEN 9-6 MON — SAT 

MICROCOMPUTER 
PRODUCTS 

130 Military Road, Guildford, NSW. 2161. 
Phone: (02) 681 4966 (3 lines) Telex: AA 70664 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

WESTERN AUSTRALIANS 
choose Computer Age 

Everything for the Apple computer professional or hobbist, or for business applications. 
OTHER LANGUAGES: Pascal, Logo, COBOL, 
FORTRAN, PILOT 
PROGRAMMING: instruction books, assemblers, 
debuggers, disassemblers 
MAGAZINES & BOOKS: APC, ABC, Apple Orchard, 
and others 
COMMUNICATIONS: The Source subscriptions, 
Midas and Telecom applications acoustic couplers, 
communication programs 
PRINTERS: — we sell more of the excellent Epson 
MX100 printers than any other shop in WA. 

— use your electronic typewriter (eg 
IBM ET) for word processing with the Missing Link 
interface board. 

PROGRAMS: for accounting, business and professional, communications, databases, diaries, 
education, farm, graphics, word processors, system and utility software, and numerous games, are 
available. 

[OffiPUTIEP AGE 
Shop 3, 355 Stirling Highway, Claremont, WA 6010 (09) 3841559 
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WORKSHOP 
AUTOMATIC FAST FORWARD 
TIMER FOR PET ss~ I44W 

resistor 

1 	P=`'94i+::, :IF FED- 	P,.<}:249THENF'R1NT " 	.+1C'F' 	THE 	THF'E. 
2 	IFF'EEh ] F)~::'~24'?THEN2 
10 REM 	TO 	90 	: 	TITLE;. 	GESCIF'TIONS OF 	PFrii.FHF1'S•. 
100 PPINT"~i'RESS 	'1• 	FOR 	THE FIRST 	PF, ".•F~rll_i i'N THF'F .": 
102 PF.'IEJ1"'2 	FOR 	THE 	!BE ,: 01.10 ETC. 
105 PF'IIJT"N. NOTE: 	TIo-lIF1i,S APE FIPPROX.  
110 OETF$ :IF H$="" THEW IO 
120 I FRS= "2" THENF=8.5 
130 IFF$="z" THEM =1a 
140 1 FH$="•1" T HE./.11 
195 IF'vFL • Hs 	=00RHs: "4"THEIIJ 10 
20E+ F'F'IFJl "1!JJF : 	::IFHt="I "THE1G 
210 F'R1NT"PF•F5.'_ 	F.FI•JD 	':1-1 	1 HPE . 
c2~1 1FF'EFI 	: . 3=THEN220 
~•.:" 1 l~£-"iu.nuiin+":F•F'I11T"0:q 
,[4C' 

 
IF 	I 	I 	f 	+'-.Y'IHFI1.'-H' ATARI EXTRA GRAPHICS MODES 

My school and I have a lot 
of programs for PET. It is 
both messy and, with lots 
of children around, 
tempting fate to keep them 
all on separate cassettes. 

Problem: the tape unit 
does not have a counter. 
Solution: head each tape 
with a contents/counter 
program as above. 

Do you find it a nuisance 
having to unplug the TV 
aerial every time you want 
to plug in the computer? 
If so, then this simple 
coupling unit may be of 
use to you. It enables the 
TV to pick up sufficient 
signal from the computer 
without having to 
disconnect the aerial. 

There are two ways in 
which it can be used. If 
your set has a small box on 
the back to convert the 
round co-ax lead from the 
aerial into the flat twin 
lead which actually goes to 
the aerial terminals of the 
set (as on many Japanese 
sets), then tape the unit 
onto the twin lead with 
the wires of the resistor 
running parallel with those 
of the lead. If you use an 
indoor aerial, place the unit 
against the aerial. It will be 
necessary to experiment to 
find the best position. 
With a `toast-rack' type 
aerial, hanging it from one 
of the rods about 1/3 of 
the way from the front 

Problem: there is no easy 
way to work out the value 
of K for each program. 
Solution: experience! 

Note that line 250 stops 
tape even though F. Fwd 
is operating. Lines 280 to 
320 automatically load and 
run the program. 

V. Russell 

and close to the centre 
line of the aerial seems 
quite good. In either case, 
if more signal is required, 
the leads of the resistor 
can be extended by up to [I 
couple of inches each. 

If you have an outside 
aerial, and the lead is 
co-ax all the way, then I 
am afraid that this 
particular unit is of no use 
to you. 

Warnings: 1) Do not 
place this coupling device 
within the TV, or make any 
direct connections to the 
inside of the set. 2) Since 
the aerial is still connected, 
a small amount of signal 
could be radiated from it. 
This might possibly cause 
interference to other sets 
if their aerials are close to 
yours or if you are fed 
from a communal aerial 
system. Position the unit so 
that the signal induced into 
the aerial/aerial lead is no 
more than that required to 
stop the picture being noisy. 

P. Gascoyne 

One grumble about the 
Atari is that, although 16 
colours are available, only 
five can be displayed on a 
screen at once using just 
Basic. Only by using 
machine code could this be 
improved to five colours 
per TV line. However, 
this article will tell you 
about three more modes 
available in Basic, one of 
which allows 16 colours per 
TV line. 

At the back of the Basic 
Reference Manual there is a 
table of nine modes and 
screen formats. To that 
table you can add three 
more graphics modes, each 
having a resolution of 80 
columns by 192 rows (no 

split screen allowed) and 
requiring 7900 bytes of 
RAM. The modes 9 to 11 
interpret the display data 
bytes in groups of four 
bits, thus giving 16 possible 
values. 

Mode 9 uses this data as 
a luminance value for 
colour in SETCOLOR 
register 4. Mode 11 uses 
that data as an actual colour 
value with the luminance of 
SETCOLOR register 4 
(default lum of 6), although 
colour 0 is always at 
luminance 0. Mode 10 is 
more flexible. The value is 
used as an index to one of 
the nine colour registers 
available as shown in Table 
1. For more details of mode 

AERIAL COUPLING 

isn't that sweet! Mother says she's knitting you 
a floppy disk' 
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Register 	Address 
Player 0 	704 
Player 1 	705 
Player 2 	706 
Player 3 	707 
SETCOLOR 0 	708 
SETCOLOR 1 	709 
SETCOLOR 2 	710 
SETCOLOR 3 	711 
SETCOLOR 4 	712 

Mode 10 value 
0 
1 
2 
3 
4 and 12 
5 and 13 
6 and 14 
7 and 15 
8, 9, 10 and 11 

Table 1 Colour register addresses and mode 10 values 

10, see later. To get you 
started with these new 
modes, try the program in 
Listing 1. 

I can only speculate how 
these modes have remained 
unknown to most Atari 
users. All information in 
addition to the Basic 
Reference Manual, which 
all users have, comes from 
either the Technical Notes 
that be purchased from 
Atari dealers or from 
articles in American 
magazines, such as Creative 
Computing and Byte. 

The Technical Notes, as 
mentioned last month, are 
rough drafts of internal 
documentation released 
(under duress?) by Atari. 
These are divided into two 
parts, Hardware Manual 
and Operating System 
User's Manual, The Hard-
ware Manual is the more 
immediately interesting 
part as it reveals a lot of 
information about the 
graphics facilities built 
into the hardware. This 
includes details of how a 
customised chip, called 
ANTIC, is programmed to 
produce 14 different 
graphics modes, only nine 
of which are available from 
Basic. But the modes 

described above are not 
included in these 14, they 
are variations of Basic 
mode eight. The difference 
is due to the way that the 
display data is interpreted 
by another chip, called 
CTIA, one of whose jobs 
is to add the colour infor-
mation to the data. This 
chip contains the colour 
registers, but it is not 
usual practice to access 
these directly but via 
duplicate registers main-
tained by the OS. These 
addresses are shown in 
Table 1. 

There is no hint in the 
description of CTIA about 
the existence of modes 
nine to 11. That comes 
in the OS Manual. In the 
section which describes 
how to set up and use the 
screen as an input/output 
device, it states that there 
are 11 modes available 
but that modes 9 to I 1 are 
only available if another 
chip is used in place of the 
CTIA. Now I believe that I 
had a CTIA chip as nothing 
I had read in the Hardware 
Manual or in magazines 
had suggested otherwise. 
But the Notes are dated 
November 1980. It seemed 
probable that if Atari 
developed a replacement for 
the CTIA, they would be 

using it in production 
models by now since it 
would not cost them any 
extra to produce and the 
Australian models must 
have required some rejigging 
anyway. So, I tried it and 
modes 9 and 11 were 
available on my 800! It 
was like finding another 
gear on a new car. 

To use mode 10, you 
need to know the way a 
colour register is split up. 
The most significant half 
contains the colour number 
as defined in Table 9.3 in 

the Basic Reference Manual. 
The lower half contains the 
luminance value. Thus, to 
set the colour orange (2) 
with a luminance of 10 into 
colour register 2, use the 
Basic statement: 
POKE 710,2* 16+10 

To conclude, Atari 
have been hiding their 
light under a bushel. These 
three extra graphics modes 
make the machines even 
more attractive. 

N. Brooks 

PTJ'S  WORKSHOP 

10 GRAPHICS 11 
20 FOR J = 1 TO 39 
30 FOR I = J TO 79-J STEP 2 
40 COLOR I 
50 PLOT l,J : PLOT I+I,J 
60 NEXT I 
70 NEXT J 
80T =1-2 
90 FOR J = 40 TO 79 
100 COLOR T 
110 PLOT T,J : DRAWTO J,J 
120T=T-1 
130 NEXT J 
140 GOTO 140: REM STOP WITH BREAK KEY 
Listing 1 

Appertiser for your Vic* a ... 
VIC 

PRINTER 
ONLY 

$479.00 

" VIDEO 
INTERFACE 
COMPUTER 

FROM 
COMMODORE 

FOR ONLY 
$399.00 

VIC SOFTWARE AND PERIPHERALS NOW AVAILABLE 

iCDIBLE jCLECTRONICS 
50 PARK STREET, ABBOTSFORD, VIC. 3067 	PH. (03) 41 5708 
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GH Master clock, counters, timing 
and sync pulse generation 

Address 
mux 

Memory access 
arbitration 

4k 
video 
RAM 

V  

Character 
font, 

inverse video 
control, 

& 
serialiser 

A 

Mixed 
syncs. 

Mixer 

video 
o/p 

buffer 

Re•idy.4 	 

Address 
bus. 

RD 

Video 

blanking 

Data 
bus. 

Video 
o/p 

Fig 3 High-density VDU card block diagram 

Data 
butlers 

Video data 

Field or vertical Line or horizontal 
sync pulse 	sync pulse 

End of 
last field Start of 

next field 
Fig 2 Composite video signal. 

—lv 

—0.8 V 

—0V 

Fig 1 Raster 

Line flyback 	Scan line 
I 

... 

' Field 

- --- - . 	. -r — s --  
- --- 

— — -- 	 — 	— — — _ 
. 

r 
. Field flyback .4  

. . . 
f   -- _ _ _4. _ .1,7, _ _ _ _ _ - - 	. 

scan pattern. 
 

DENSITY 
if 
CA 

B JHawkins, in a two-part feature, 
tells how to produce a 80 x 26 

display for your 280/8080 system. 

This article explains the principles, 
design and construction of a high den-
sity VDU interface card suitable for a 
wide range of machines and systems. 
Next month I'll give the assembler lan-
guage driver routines to enable the 
VDU card to be interfaced to an 8080/ 
8085/Z80 — based system to give a pro-
fessional quality, full cursor control 
display screen. 

Many of the single board computer 
systems on the market today have 
for reasons of economy, and so that a 

modulator/domestic TV may be used 
as the display screen, settled on a 64 
character by 16 line display format. 
This is ideal for the apprentice program-
mer in terms of cost and performance 
but, once hooked, the serious program-
mer will soon outgrow this display and 
yearn for a professional 80 by 26 
size screen. This project provides a low 
cost, flexible unit that, coupled with the 
driver routines in next month's article, 
will provide a professional quality dis-
play interface with the full range of 
standard functions but no expensive 
frills. My prototype was interfaced to 
an 8085-based system but the design 
is flexible enough to be used with other 
microprocessors, such as the 6800 or 
6502. The driver routines of Part Two 
would, of course, require translating 
into the relevant machine code 
language. 

Hardware design 
The basic philosophy behind the hard-
ware was to design a unit that meets the 
following broad criteria: 80 character 

by 26 line display format, of the 
memory mapped, non-interlaced raster 
scan type; standard composite 1V peak-
to-peak video output to drive a profes-
sional monitor (approx 12 MHz band-
width); standard low power Schottky 
TTL and industry standard memory 
devices to be used as opposed to exotic 
and expensive LSI chips; economy 
of hardware by making more complex 
software carry out functions such as 
cursor generation and control, screen 
scrolling and automatic carriage return 
and line feed; and a unit that uses 
standard bus signals and has non-
critical timing requirements, allowing 
it to be coupled to a wide range of pro-
cessors and systems. 

A raster scan display is built up of a 
large number of horizontal lines traced 
out by the electron beam in a CRT. The 
scan lines start at the top right hand 
corner of the screen and trace out the 
whole area of the CRT face, ending at 
the bottom left-hand corner; the spot 
then flies back to the top right-hand 
corner and the process is repeated (see 
Figure 1). This sequence is called a field 
and is repeated every 1/50 second or at 
a repetition rate of 50 Hz. Because of 
the visual persistence of the phosphor 
of the CRT and that of the human eye, 
this creates the illusion of a steady pic-
ture. 

To produce a video picture, there-
fore, certain information in the form of 
timing and picture data must be provid-
ed. The electron beam spot must be 
told when to start a horizontal scan 
line and when to `flyback' to start the 
next scan line. 

In the same way, each video field 
must be informed when to start and 
when to flyback to start the next field. 
And finally, of course, the electron 
beam intensity must be modulated 
along each scan line to produce picture 
information. These timing signals and 
video are combined together in set pro-
portions to give a composite video 
signal (see Figure 2) and this is the 
signal that a CRT monitor will require 
to produce a steady synchronised dis-
play. 

Figure 3 shows a block diagram of 
the main circuit areas of the high den-
sity VDU card. The video information 
to be displayed is held in a 4 kbyte 
video RAM memory. This is data in the 
form of ASCII character codes. The 
main timing generation logic in the 

Australian Personal Computer Page 65 



DEALERS 
From: BMC, as exclusive distributor, monitors: 
BM-12A: 12-inch green screen monitor, normal screen, Apple-colour cabinet, very low price, available April 1. For 
any computer. 

BM-12EUN: Up-market version of the above, 12-inch green screen, non-glare, low price, Apple-colour cabinet, 
available April 25. For any computer. 

BM-1400CL: 14-inch composite video colour monitor, high resolution, very attractive cabinet, low price. For any 
computer. 

BM-1401RGB: 14-inch RGB monitor, high resolution, very attractive cabinet. For any computer with RGB output 
— Apple, for example. 

From: ANDROMEDA, as exclusive distributor: 
A-16: 16-K RAM card. (Suits three different slots in Apple II.) 

A-RO: ROM board. 

Both very low-priced items, available ex-stock. 

From: U-MICROCOMPUTER, as distributor, made in U.K.: 
U-RAM 16: An add-on 16-K RAM card. Runs on all Pascal application packages, electronically identical to the 
Apple language card, CP/M compatible. Makes integer card obsolete as DOS 3.3 loads integer to U-RAM 16. 

U-Z80: A plug-in Z80 processor card. Allows an Apple to economically run the CP/M operating system. Provides a 
common environment for languages and applications software independent of the actual machine. 

U-TIM: A low-cost timer for Apple II, which can be installed in any slot except 0. Records intervals of up to one 
hour with a readout down to one millisecond. 

U-TERM: An 80-column upper and lower case display board for slot 3 in Apple II. Compatible with Basic, Pascal 
and CP/M without loading from software disk. U-TERM is ideal for word-processing programmes such as Wordstar. 

U-PORT: A single board with eight serial ports to allow the sending and receiving of data. Each port is individually 
addressable. Can be installed in any slot except 0. 

U-MMS2: Memory Management System II. Removes Apple DOS from the Apple's memory and places it on a 16-K 
RAM card in slot 0. Memory taken up is then available for use. DOS is still active, but no longer takes up precious 
memory. Disk access time is reduced. Longer programmes can be run or written — programme speed increased. 

U-A/D: A 12-bit A/D, digital I/O and timer. 

U-D/T: A digital I/U and timer — 32 parallel I/O lines, 16 buffered for relays, four counter-timers allowing five 
intervals from one millisecond to more than an hour to be measured or used on an interrupt basis. 

From: SILICON VALLEY SYSTEMS, as exclusive distributor: 
WORDHANDLER: A 66-column word processor for Apple II, with full line capability on screen. No boards neces-
sary. Two character formats to choose from at all times, upper and lower case, underlining, Superscript, bold type, 
unlimited tabs, proportional spacing, even and normal justification. High dealer margins. 

From: SANTA CLARA SYSTEMS, as exclusive distributor: 
SCS HARD-DISK SUB-SYSTEM: Using Winchester disk technology, each sub-system includes a selected eight-inch 
or 10-inch hard-disk drive, host adaptor card, drive controller, power supply, cabinet, cables, all necessary DOS soft-
ware, plus operating manuals. An optional eight-inch floppy disk drive or a removable eight-inch hard Winchester 
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WANTED 
cartridge drive is available with every SCS sub-system model. Available for Apple II Plus, TRS-80 models 1, 2 and 3, 
DEC LSI-11, Motorola 6800 Exorciser, Intel/National Multibus, S-100, Altos. 

From: INTEGRAL DATA SYSTEMS, as distributor: 
PRISM: IDS' newest range of printers. Includes Prism 80 — very high quality, low-cost, matrix, 110 or 200 cps, 
80-column model; and Prism 132 — 132-column, up to 200 cps colour printer. Top quality, to retail at about 
A$1,700. 

From: DICKENS DATA SYSTEMS, as distributor: 
GRAPHICS: A highly versatile business, engineering, educational, mathematics package featuring pie charts, standard 
bar graphs, point and line graphs, graphics displays of any mathematical function, least squares polynomial, curvefit 
generation, keyboard image shape tables automatic graphics disk storage, and recall. 

From: M ft R ENTERPRISES, as sole distributor: 
SUP'R TERMINAL 80-column board and SUP'R MOD modulator for Apple II. 

From: EPSON, the following printers at competitive prices: 
MX-80 I, MX-80 II, MX-80 F/T I, MX-80 F/T II, MX-82, AND MX-100. Plus all spares and interfaces for Apple and 
TRS-80. 

From: ADVANCED LOGIC SYSTEMS, as distributor: 
ALS SMARTTERM 80-column board, Z-CARD with CP/M, 16K RAM card, and SYNERGIZER. Probably the best 
quality Apple cards available in the market today. 

From: CYBORG, as exclusive distributor: 
ISAAC: The only computerised data acquisition system in existence for Apple. This product, which will appeal, in 
particular, to universities, technical colleges and government agencies, offers a whole new applications field for 
Apple. The product and the peripherals associated with it are suitable for those dealers who have a strong presence in 
the industrial/scientific field. 

NOTE: Very competitive prices are also offered on product lines from Visicorp, Advanced Business Technology, 
H & H Scientific, Legend Industries, Videx, Solidus, Sorrento Valley Associates, Creative Computing, and many 
more. 

Call, telex or write to us and we will forward more details of the products we have available. If there is something 
you need that is not listed here, we will quote and obtain any item for you. As Apple's exclusive distributor for Asia 
(excluding Japan, South Korea, North Korea and China) and New Zealand, we will not sell Apple-branded products 
in Australia. So, don't ask! Normal terms of business are TT in advance of shipment or irrevocable LC at sight. We 
will also help to give credit if you are prepared to bear the costs, but will normally do so only through a factor. 

Jeremy Lack 
General Manager 

DELTA COMMUNICATION SERVICES LIMITED 
1109 Houston Centre, 63 Mody Road, Tsimshatsui East, Kowloon, Hong Kong. 

Telephone: 3-699241-6 Cables: DELTAENG HONG KONG Telex: HX 38083 APPLE 

i 
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HIGH DENSITY VDU CARD 
block above scans the video memory 
and synchronised to the generation of 
horizontal and vertical synch pulses 
produces at the memory output a string 
of consecutive ASCII code bytes. These 
are used by the character font block 
to produce the serial pattern of dots on 
each line needed to form the required 
character on the screen. The mixer and 
video output buffer block mixes the 
video data and synch pulses to produce 
a composite video signal of the form 
Figure 2. 

This is how ASCII characters held in 
the video RAM are `mapped' to the dis-
play screen, but of course they must be 
first placed there by the host system. 
This is accomplished by the host system 
writing into the 'dual port video RAM'. 
This may occur at any time and if this 
were to be allowed, it would cause the 
display to look unsteady and `noisy'. 
To prevent this happening, the circuit 
block called Memory Access Arbitra-
tion controls when the host system may 
have access to the shared memory space. 
This is done by detecting when in each 
video field the host system may have 
access without upsetting the video data, 
ie during horizontal and vertical flyback 
times. During these times the logic 
switches over the address multiplexers 
so that the video memory may be 
addressed by the host system and data 
may be written • or read from the 
memory space. If the processor of the 
host system should attempt to access 
the memory at any other time it will be 
placed into a `Wait' state until the next 
`flyback' time occurs. Thus the video 
memory may only be accessed at safe 
times and appears to the processor as a 
block of normal memory, that some-
times has a long access time. (Please 
note that the processor is only `slowed 
down' when accessing the VDU memory 
and its speed is not affected when it is 
talking to its own system memory.) 

Detailed operation 
The master oscillator IC28, R1, R2, Cl 
and X1, uses a 12.598 MHz crystal 
to produce a pixel clock with a period 
of approximately 80 ns. Thus a pixel 
element, which is the smallest picture 
element that is displayed on the screen 
corresponds to 80 ns of a scan line. The 
basic pixel clock is divided by a factor 
of eight to produce a square wave 
character clock of 640 ns period, 

CHCLK, and a low going character load 
pulse of 80 ns every 640 ns, CHLD. 
Each character cell is thus composed of 
eight pixel elements on 11 consecutive 
scan lines (see Figures 4 and 5). 

The character clock CHCLK is used 
to drive the character counter IC6 and 
IC8; this is a synchronous binary 
counter that counts from OOH to 63H 
(decmal 0 to 99) and is then parallel 
loaded by the decode produced by 
IC20,6 back to OOH. Thus this counter 
has a cycle of 64 microseconds, which is 
the basic line rate period required, and 
has seven counter output lines which 
give the character position on a text 
display line (MAO to MA6). Flip-flop 
IC14 is used to produce the basic scan 
line rate signal HS (see Figure 6). This 
flip-flop is set by having a logic '1' 
clocked into it by a decode of the 
counter sequence (81 decimal) and is 
reset by a clear signal produced by a 
second decode of the counter sequence 
(01 decimal). (Gates IC7,8 IC20,12 
IC20,6 IC11,12 IC9,3 IC4,2 and IC4,4.) 

As can be seen from Figure 4, an 
individual cell is made up of eight 
pixels on 11 consecutive scan lines, 
hence the next step is to divide the scan 
line rate signal HS by 11 to produce a 
character line rate signal CLN. This is 
accomplished by counter IC10. This 
counter counts from zero to ten and is 
then parallel loaded by IC3,3 back to 
zero (see Figure 7). The counter output 
lines PO — P3 are used to address the 
character look-up font to give each row 
of the character cell pattern. 

The next step is to count the number 
of character text lines to give the line 
count addresses and the field rate signal 
VS. This is achieved by counter IC12 
and flip-flop IC14. This is a 5-bit 
counter that counts from OOH to 1BH 

(0 to 27 decimal) and hence has a 
sequence length of 19.7 ms, which gives 
the basic 50 Hz field rate. (Gates IC13,6 
IC9,8 IC9,6 IC4,8 and IC4,6.) The 
counter outputs MA7 to MA11 give the 
character text line address, and the basic 
field rate signal (see Figure 8) is produ-
ced from a decode of the counter out-
put lines (gates IC11,6 and IC9,11). 

This completes the description of the 
block of circuitry labelled as the main 
timing generation logic; from it the 
basic system clock signals and synchro-
nisation pulses and the raster scan bus 
MAO — MA11, and PO — P3 have been 
produced. Now let's look at the video 
RAM and its associated address multi-
plexers. 

The video RAM consists of a 4k 
block of 8-bit memory composed of 
industry standard 2114 memory chips 
(IC21 — 24, IC34 — 37) and the two-
to-four line decoder chip IC25. The 
address multiplexer consists of three 
quad two-to-one line multiplexers IC38, 
IC39 and IC40. If we assume that the 
signal X/I SEL is high (ie internal access 
selected), the raster scan bus MAO to 
MA11 is selected by the address multi-
plexers to become the video address bus 
VA0 to VAIl. In the internal access 
mode, the video memory R/W signal 
will always be high and the RAMs will 
carry out read cycles only. Hence the 
cycling addresses on the raster scan bus 
will cause the video memory to produce 
a string of data bytes onto the video 
data bus. As will be explained in greater 
detail in the second article of this pro-
ject, the memory map is not contin-
uous; this. is to economise on the 
number of counters used to generate the 
raster scan bus. This also has the effect 
of allowing all the software pointers and 
variables needed for the driver programs 
to be stored in non-displayed RAM 
areas and gives '3/4k of extra continuous 
RAM for user programs. 
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You get EXPANDABILITY with the 
Cromemco Business System 

START UP PACKAGE: 
The Cromemco System One 
Computer. 
Powerful terminal. 
High speed Printer. 
Debtors and invoicing system. 
Installation with 12 months free 
maintenance. 
System training. 
Price: $9995 (inc. tax) 

Let us help computerise your accounting and invoicing with our [3 Cromemco 
BIZMASTER Computer system. With hundreds of installations, easy to use programs, and 
our unique training techniques you can take this big step safely with us. 

Call us now for further details and see how far QCromemco will go. 

INFORMATIVE SYSTEMS PTY. LTD. 
337 Moray Street, 
South Melbourne. 3205. Tel. 03 690 2899 
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Fig 11 Suggested component layout 

The string of data bytes produced by 
the video RAM onto the video data bus 
are presented in turn to the next section 
of circuitry that will be described, the 
character font and serial converter logic. 
ASCII data bytes on the video data bus, 
VIDO — VID7, are latched into the 8-bit 
latch IC33 by the character load pulse 
CHLD. The seven 1.s. bits from IC33 are 
connected to the seven top address 
lines of the character font PROM IC32. 
This is an industry standard 2 kbyte 
2716 EPROM. The character font 
PROM contains 128 character patterns 
(see Figure 4) which each consist of 16 
bytes (five of which are unused); each 
character is selected by its 7-bit ASCII 
code on the top seven address bits and 
the required row of the pattern is selec-
ted by the scan line address bits PO — 
P3. Details of the character font 
patterns will be given in the second 
article of this project. The font row 
data at the output of the character font 
PROM is latched into the parallel 
inputs of the serial converter shift 
register IC31, by the next character 

load pulse CHLD. This shift register is 
clocked by the pixel clock and produces 
a serial data stream from its QH output. 

The m.s. output bit of IC33 is connec-
ted to the D input of the inverse video 
flip-flop IC19. The function of this 
flip-flop is to allow characters to be 
individually placed into the reversed 
video mode, ie to appear as black 
characters on a white or green back-
ground. Flip-flop IC19 is used to 
control the exclusive or gate IC18; this 
gate acts as a programmable inverter on 
the serial data stream from IC31. Thus 
if the msb of a byte in memory is set, 
the ASCII character given by the other 
seven bits will appear in reverse video on 
the display screen. 

During the field and line flyback 
times the character font and serial con-
verter logic will produce unwanted data 
that is not required to be displayed. 
The video data stream from IC18 is 
gated by IC3,8 with a signal called 
mixed blanking. This is produced by 
ORing the HS and VS timing signals 
together after they have been resynchro- 

nised to the character clock CHCLK 
(IC2 and 1C30,3). Thus IC3, from its 
output, produces the complete' video 
signal carrying the picture information 
for each scan line and blanking 
information during the line and field 
flyback times. 

To produce a composite video signal 
(see Figure 2) we•need to add line and 
field synchronisation pulses to the 
mixed video and blanking signals. To do 
this the signals HSYNC & VSYNC are 
generated (Figures 9 and 10). The hori-
zontal sync pulse HSYNC is produced 
by the horizontal sync porch generator 
logic (IC15, IC3,6 IC4,11 and IC4,12). 
This circuitry produces a line sync pulse 
correctly framed within the line rate 
signal HS. The vertical sync pulse 
VSYNC is produced in a similar fashion 
by the vertical sync porch generator 
logic (IC16 and IC29,3). This logic pro-
duces vertical sync pulses correctly 
framed within the field rate signal VS. 
Finally the synchronisation pulses and 
the mixed video and blanking signals are 
mixed together in the correct ratio by 
using open collector gates and weighting 
resistor networks to produce a standard 
composite video signal (IC1,2 IC1,4 
IC1,6 & R4 to R8) 

The final sections of circuitry to be 
described are those responsible for plac-
ing display data into the video RAM at 
permissable times. The memory access 
arbitration logic produces a signal called 
X/ISEL; this signal determines who has 
access to the video RAM. When 
X/ISEL is high the internal raster scan 
bus is scanning the memory to obtain 
display data, when the signal is low the 
external system may if it is required 
have access to the video RAM to read 
or write data. X/ISEL is produced by 
NORing a line flyback access signal 
(IC19,9) and a field flyback access 
signal (IC17,4); these signals in each 
case go non-active before the `deadline 
time' to allow my previously initiated 
external access time to be completed 
without the R or W cycle being `clipped' 
short. The video RAM is thus available 
to the host system for approximately 25 
per cent of the time. The other 75 per 
cent of the time it is being scanned by 
the internal logic to display data. 
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ICs 
IC1 
IC2,14,19 
IC3 
IC4 
IC5 
IC6,8,10,12 
IC7,13 
IC9,30 
IC11 
IC15,16 
IC17 
IC18 
IC20 
IC21,22,23,23 

7406 
74LS74 
74LS00 
74LSO4 
74S168 
74LS161 
74LS20 
74LS08 
74LS10 
74LS393 
74LS02 
74LS86 
74LS27 

34,35,36,37 	 2114 
IC25 	 74LS139 
IC26,27 	 74LS243 
IC28 	 74SO4 
IC29 	 74LS32 
IC31 	 74166 
IC32 	 2716 
IC33 	 74LS273 
IC38,39,40 	 74LS157 

Resistors 
All '/4 W 5% tolerance. 

A1,2,3 	 1kS2 
R4 	 2252 
R5 	 18052 
R6 	 1202 
R7 	 332 
R8 	 33052 

Capacitors 
C1 	 0.01 pF Ceramic 
C2,3 	 10 pF 16v tantalum bead electrolytic 
C4,5,6,7,8 
9,10,11,12 	 0.1 pF Ceramic 

Miscellaneous 
Matrix board, video connector SK1, System interface connector 
SK2, Wire wrap sockets for ICs, wire wrap pins, Crystal 12.598 
MHz Xl. 

Fig 13 Parts List 

HIGH 
DENSITY 
VDU CARD 

The access control signal X/ISEL is 
used for a number of purposes: first, it 
controls the address multiplexer to 
determine who is addressing the video 
RAM. Secondly, it qualifies the genera-
tion of Ready/Wait signals and finally it 
qualifies the enabling of the memory 
and the control of the data bus buffers. 
The prototype unit was designed to fit 
into the host system's memory map 
from the address F000II to FFFFH; 
of course, if the necessary address 
changes are made to the driver routines 
any other 4k block could be used, and 
the decoding of the top four address 
lines Al2 — A15 changed to suit. When 
the host system attempts to access the 
video RAM the decode signal FxxxH 
will go low (IC13,8). 

If the signal X/ISEL is high (ie 
internal access selected), this will cause 
the Ready/Wait line to go low forcing 
the processor into a wait state. When 
the signal X/ISEL goes low (ie external 
access selected) the wait signal is re-
moved and the accesses allowed to con-
tinue as required until X/ISEL goes high 
again. During a read or write cycle to 
the video RAM the active strobe is used 
to enable the memory in a read or write 
mode and to control the data buffers to 
correctly input or output onto the 
system data bus (Gates IC3,11 IC29,8 
IC30,6 IC30,8 IC17,10 IC29,11 and 
data buffers IC26 and IC27). 

This completes the description of the 
high density VDU card hardware opera-
tion. 

Construction 
My prototype was constructed using 
wire wrap sockets and pins, but any 
suitable technique may be used as long 
as adequate power and ground bussing 
is provided. The circuitry uses a single 
+5V power rail at approx 1.1 amps. 
Figure 11 shows a suggested component 
layout for an extended Eurocard 
(220mmx100mm) matrix card, and 
Figure 12 gives a parts list for the pro-
ject. The video output to the monitor 
should be kept as short as possible and 
a good quality monitor of at least 12 
MHz bandwidth used. A modulator/TV 
combination will not have the band-
width/resolution to give a good display. 

Added features 
There are a couple of extra features that 
could be added to the hardware quite 
easily: a low frequency square wave 
generated by further dividers from the 
line counters could be gated with the 
output of the inverse video flip-flop to 
allow selected characters to alternate 
between normal and inverse video fields; 
the character font PROM could be re-
placed by a dual-port RAM memory 
operating in the same way as the main 
video RAM (this would allow the user 
to load any character or graphics font 
required down from the host system). 

IC No. Type Number +5V OV Spare gates 

3 74LS00 14 7 
17 74LS02 14 7 

4 74LSO4 14 7 
28 74SO4 14 7 3 Inverters 
1 7406 14 7 2 o.c. Inverters 

9,30 74LS08 14 7 1.2 1/p And. 
11 74LS10 14 7 1.3 1/p Nand. 
7,13 74LS20 14 7 
20 74LS27 14 7 1.31/p Nor. 
29 74LS32 14 7 
2,14,19 74LS74 14 7 
18 74LS86 14 7 3. 21/p 

Exclusive Or 
1. 2 to 4 Line 
decoder 25 74LS139 16 8 

38,39,40 74LS157 16 8 
6,8,10,12 74LS161 16 8 
31 74166 16 8 
5 74S168 16 8 
26,27 74LS243 14 7 
33 74LS273 20 10 
15,16 74LS393 14 7 
21,22,23,24 
34,35,36,37 2114 18 19 
32 2716 24 12 
Fig 12 IC power pins 
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SUBSCRIPTION ORDER FORM 
❑ I would like to subscribe to Australian Personal Computer for one year (12 issues) 

antis is a new subscription 	❑This is a renewal 
0$30 within Australia ❑Aust $40 overseas surface ❑Aust $100 overseas air 
❑ I enclose my cheque, payable to Australian Personal Computer for $ 

❑ Please invoice my company 
ID Please charge my Bankcard. Bankcard Number 	  

Expiry Date 	 Signature 	  

Name 	  
Address 
	  Postcode 	  

Please send this order form with your remittance, to Australian Personal 
Computer, Subscriptions Department, P.O. Box 115, Carlton, Vic. 3053. 

IIL 

"AUSTRALIAN PERSONAL COMPUTER IS THE MOST 
CONSISTENT, INTELLIGENT, INFORMATIVE AND 
IRREVERENT PUBLICATION ON THE SUBJECT OF 

MICROCOMPUTERS. AND IT'S AUSTRALIA'S HIGHEST 
SELLING COMPUTER PUBLICATION." 

KEEP TRACK OF THE BOOMING WORLD OF 
MICROCOMPUTERS BY ORDERING YOUR 
SUBSCRIPTION USING THE FORM BELOW 

OR SEND $2.50 FOR A SINGLE ISSUE. 
AUSTRALIAN PERSONAL COMPUTER IS 

ALSO AVAILABLE AT LEADING 
NEWSAGENTS. 
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Computers 
FULL RANGE OF SOFTWARE 

Now available from 

CALCIJTROfUIC 
THE CALCULATOR PEOPLE 

797 GLENFERRIE ROAD, HAWTHORN. 3122 
Telephone (03) 818 6631 

	I 

Software Profile 
DBASE II by ASHTON-TATE (Version 2.3) $675 

We firmly believe that DBASE II is the most powerful and 
easiest to use data base management system currently available 
for Z80 or 8080 based microcomputers using the CP/M (or 
equivalent) operating system. 

It creates a true file-level relational data base allowing users to 
manipulate data within and between files without complex 
links or hierarchical structures. Data entry is very simple, as is 
editing, re-arranging and reporting on data from one or more 
files. 

These operations may be performed by direct communication 
with DBASE, but for those who wish to create a fully integrated 
system with computer-generated screens of processing options 
and prompts DBASE comes complete with its own easy to use 
editor and structured programming language which will cope 
with any application. 

We are supplying and supporting the latest revision and 
ASHTON-TATE's ongoing commitment to the development of 
DBASE ensures that the package will continue to hold its 
current enviable and well deserved position in the field of data 
base management systems. 

* 	Call for details of the 30 day trial offer with DBASE I I and 
for details of our other products. 
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MCOM PUTER 
SYSTEMS 
PTY. LTD. 

  

  

178 HIGH STREET, WINDSOR, VICTORIA 3181, 
TELEPHONE 529 3029 (ISD CODE 613 STD CODE 03) 

I 	 • 

At only 
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LOOK WHAT YOU GET 
• COLOUR • SOUND • PET BASIC 
• GRAPHICS • EXPANSION PORT 
• CONNECTS TO ANY TV SET 
• 5K RAM (expandable to 32K) 
• FULL SIZE TYPEWRITER KEYBOARD 
PERIPHERAL OPTIONS 
• Cassette storage • Floppy Disk 
• Memory expansion to 8K, 16K, 32K 
• Application programs on cassette, disk or ROM cartridge 
• Expansion interface • Printer. 

SOFTWARE PROGRAMS 
Recreational: Vic Avengers, Galaxian, Road Rally, 
Slot Machine, Packman, Jupiter Lander, Blackjack, 
Blue Meanies, Space Maths. 
Home Utilities: Personal Finance No.'s 1 & 2, Home Inventory, 
Vic Typewriter, Loan Mortgage Calculator. a. 

PANIATRONIp§ 
691 Whitehorse Rd., Mont Albert, 3127. Tel. (03) 890 0579 

ASK 
FOR 
NEIL 
BRANDIE 
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Part VI 

THE LIE3TRI1UflE1tJ 
INTERFACE: 
SEFIZEIL I/fl 

By the time of the teletypewriter, 
dots and dashes had become ones and 
zeros. Morse code was discarded in 
favor of codes that assigned the same 
number of bits to each character. This 
made it much easier for machines to 
decode. By the time electronic com-
puters were invented, there already 
existed a wealth of technology for 
electronic data communications. 

At first, teletypewriters served as 
I/O devices between humans and 
computers. The keyboard and printer 
of the teletypewriter provided a low-
cost data entry and display mechanism. 
As technology progressed, terminals and 
faster printers replaced the teletype-
writers, but retained serial I/O inter-
facing. 

TRANSMITTING OVER ONE 
WIRE 

The basis for serial data communica-
tions is the transmission of information 
over a single wire. 

Interfacing techniques previously 
discussed in this series have relied on 
several parallel wires to carry informa-
tion between devices. Each wire carries 
a single bit of a character composed of 
multiple bits. 

When long distances are involved, the 
cost of running several wires in parallel 
becomes prohibitive. Serial interfacing 
is the solution. 

Time sharing was born when com-
puters became sufficiently powerful to 
handle several tasks simultaneously. 
Since computers were still very 
expensive, it was necessary to spread 
their cost over many users. 

The problem then was how to 
connect users at several locations to 
the central computer facility. String-
ing wires to each location was too 
expensive. Fortunately, such com-
munication lines already existed. They 
belonged to the phone system. 

BUILDING A STANDARD 

by Hewlett Packard's Steve Leibson 

The fact that the computer represents 
a relatively new technology may lead 
you to believe that I/O does also. The 
first electronic computers appeared in 
the 1940s, and serious work in 
computer data communications did not 
start until the next decade. 

But when engineers did begin to 
connect computers to other devices, 
they used a technology that originated 
in the previous century — serial I/O. 

ENCODING FOR MACHINES 

The first electrical device used exten-
sively for communications was the 
telegraph. Samuel Morse improved the 
telegraph mechanically, but more  

importantly, he devised the Morse Code. 
This was the first really practical 
encoding of the symbols humans use for 
communications into a machine-
transmittable form. 

Symbols are represented in the code 
by a series of dots and dashes, each 
character having its own unique 
representation. The dots and dashes 
may be considered the predecessors to 
the ones and zeros of the modern 
character codes we use in computer 
data communications. 

Improvements of the telegraph led 
to printing telegraphs that required no 
human operator to decipher the codes. 
New codes and more advanced machines 
were devised, culminating in the tele-
typewriter. 

Unfortunately, these connections 
were not necessarily wires. They could 
just as easily have been satellite or 
land-based microwave links, since these 
also made up the phone system. All 
were designed to carry voice signals, 
not computer data. 

In addition, phone companies were 
extremely unhappy at the prospect of 
finding all kinds of strange signals in 
their networks. Because teletypewriters 
did not have standardised interfacing 
requirements the voltages involved 
could range anywhere from 6 to 140 
volts. A standard was required. 

The Electronic Industries Associa-
tion (EIA) standard RS-232C resulted. 
This standard was specifically developed 
to do one thing. It defines the electrical 
characteristics for an interface between 
a piece of data terminal equipment 
(DTE) and a piece of data communi-
cations equipment (DCE). DTE is the 
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terminal for the timeshare user, while 
DCE is a modulator-demodulator 
(modem) which encodes the computer 
data into voice-like signals that are 
permissible on the phone system. 

Figure 1 is a picture of the wires 
associated with the RS-232C standard. 
Note that there is actually more than 
one wire involved. Pins 2 and 3 are 
the data-carrying wires, called trans-
mitted and received data. Pin 7 is a 
signal ground serving as a signal current 
return path. These three wires are 
sufficient for communications between 
DCE and DTE. 

What are all the other wires for, 
then? They serve as control wires 
between the DTE and DCE and are 
there merely for establishing and 
maintaining communications with the 
computer. Let's ignore them for now 
and examine the data wires more 
closely. 

EXAMINING DATA WIRES 

Information is sent out on the trans-
mitted-data line while signals are 
received on the received-data line. 

Note that this is not the same as the 
IEEE interfacing standard discussed 
previously. On that interface, one set 
of data lines carried information in 
both directions. Technology had not 
progressed sufficiently for RS-232C to 
have bidirectional signal lines. 

Who transmits on the transmitted 
data line? All of the names for the 
RS-232C signals are from the 
perspective of the DTE. So the DTE 
transmits on the transmitted data line 
and the DCE receives it. 

Similarly, the DTE receives data on 
the received line and the DCE transmits 
on it. Figure 2 should clear up any 
confusion about this. 

Now let's get confused again. We 
have a computer and a printer. We are 
going to connect them using their 
"standard" RS-232C cables. 

But which of them is the DTE and 
which is the DCE? More specifically, 
which is going to transmit on pin 2 of 
the connector and which on pm 3? 
Neither the computer nor the printer is 
a terminal or a modem. 

Manufacturers of these instruments 
may offer cables to allow their equip-
ment to look like either DTE or DCE. 
More often however, the RS-232C 
connector is installed on the rear panel 
of the instrument and no choice is 
possible. In the case of two instruments 
of the same type, a crosswire cable may 
have to be assembled to get signals on  

the correct wires. Usually this task 
falls to the user. 

We have just covered one source 
of incompatability between pieces of 
RS-232C equipment: plug-to-plug. In 
order to discuss other potential pro-
blems we must understand the data 
signal. 

First, the data signal levels are not 
like those of the interfaces we have 
discussed previously. Those interfaces 
were based on TTL integrated circuits. 
That logic family is based on 0- and 
5-volt signals. 

RS-232C was a standard long before 
TTL and so uses different voltage 
levels. A positive voltage between 5 and 
25 volts is used to represent a logic 0 
while a negative voltage between -5 
and -25 volts is used to represent a 
logic 1. 

These levels are only for the data 
lines which use negative true logic. 
The control lines all use positive true 
logic and so a positive voltage represents 
a logic I and a negative voltage 
represents a logic 0. 

Because the bits of a character are 
separated by time, a waveform is pro-
duced when transmitting a character. 
Such a waveform for transmitting the 
character "E" is shown in figure 3. 
The ASCII code for "E" is 
10000101 in binary and is transmitted 
least significant bit first. The data line 
idles in the "1" state. 

WAITING FOR THE START BIT 

A start bit is always sent first to mark 
the beginning of the character. Then  

data bits are sent in order from least 
significant to most significant, each 
bit remaining on the line for a precisely-
arranged length of time called a bit 
time. 

The receiver, alerted to the incoming 
character by the start bit, times the 
incoming signal and samples the state of 
the data line as close to the centre of 
the bit as it can. Naturally, both the 
transmitter and receiver must agree on 
the length of time each bit will be given 
on the line or the transmission will be 
garbled by samplings taken at the wrong 
times. 

This bit time determines the 
maximum rate at which bits may be 
transmitted and thus defines the "bit 
rate" at which this particular serial 
interface is running. Standard bit rates 
are 50, 75, 110, 134.5, 150, 300, 600, 
1200, 1800, 2400, 3600, 4800, and 
9600 bits per second. 

Following the data bits in the trans-
mission, there may be a parity bit, 
used for error detection. If a noise 
pulse should affect the data line at the 
wrong time, a bit in the transmission 
could be misread. 

If the transmitter keeps track of the 
number of Is in the character being 
transmitted, it could set the parity bit 
so that the total was either always even 
(even parity), or always odd (odd 
parity). The receiver can also keep 
track and use the parity bit to 
determine whether the transmission 
was received in error. 

The last bits to be transmitted are 
the stop bits. These bits carry ho 
information but allow the receiver time 
to prepare for the next character. 



One Bit lime Stop Bit(s) 

AI, 1 0 1 0 0 0 1 P 

Startr  Bit 	Data Bits 

Figure 3 

There may be 1, 1.5 or 2 bits. Since 
this period is really just a resting time, 
fractional bits are allowed. 

PICKING UP THE PIECES 

Now, what might go wrong? There are 
several parameters on which the trans-
mitter and the receiver must agree. 
The bit rate has already been men-
tioned. In addition, the parity (odd, 
even or none) and the number of stop 
bits both have to be the same in the 
transmitter and the receiver. 

Character codes also have to be 
considered. Our example used the 
ASCII code that is the most commonly 
used character code today. ASCII is a 
seven-bit code. Other codes do exist 
however, and may include 5 bits 
(Baudot and Murray), 6 bits (IBM 
Correspondence Code) and 8 bits 
(EBCDIC). The RS-232C standard 
makes no mention of what 
code should be used. 

Now that we have our computer 
and printer connected so that they use 
the proper wires and they agree on bit 
rate, parity, number of stop bits and 
character codes, you may feel that the 
problem has been solved. — Not so. 
The printer uses the ASCII character 
set, has odd parity, and one stop bit. In 
addition, it has a switch for setting the 
bit rate up to 9600 baud. 

Well, that's fine. We set the switch 
to its fastest setting so that our equip-
ment doesn't waste a lot of time sending 
characters. We also set the computer to 
the same settings so that both the 
transmitter and the receiver agree on all 
of the parameters. 

FINDING THE PROBLEM 

We then write a program on the com-
puter to send one line of print to the 
printer and it works! Finally, we list 
out the program on the printer so that 
we have a copy of our triumph. Unfor-
tunately, several characters are lost in 
the transmission. We try again with 
equally dismal results. We run the pro-
gram once more, and now that line 
prints perfectly. What is going wrong? 

First, let's consider the data rate at 
which the computer is sending informa-
tion. We are using ASCII (7 bits) plus a 
parity bit, a stop bit, and a start bit for 
a total of 10 bits. We are transmitting 
these 10-bit pieces of information at 
9600 bits per second, which translates 
into 960 characters per second. 

The printer manual specifies that the 
printer can print 175 characters per 
second. We are sending information to 
the printer at more than five times the 
rate it can print them! The printer does 
have an internal buffer for 127 
characters. After that, the transmitter 
must wait to allow the buffer to 
partially empty. 

When we ran the program, fewer 
than 127 characters were sent to the 
printer and the printer's buffer could 
handle the data rate. Listing the pro-
gram sent more than 127 characters to 
the printer and the buffer overflowed, 
causing some characters to be lost. 

In previous articles, we discussed 
interfaces _ that had handshake mechan-
isms which prevented transmitters of 
information from going too fast for 
their receivers. Surely RS-232C must 
have a handshake mechanism also — 
but no, this is not always true. 

Returning to figure 1, we will now 
consider the other RS-232C signals. 
We are looking in particular for two 
sets of handshake lines, one for the 
transmitted data line and the other for 
the received data line. 

Aha! Pins 4 and 5, request-to-send 
and clear-to-send, look like prime con-
tenders. And many printer manu-
facturers have fallen into this trap. 
According to the strict RS-232C defini-
tion, the DTE asserts the request-to-
send line when it has some data to 
transmit. It then waits for the DCE to 
assert the clear-to-send line before 
transmitting. 

That is one half of a traditional 
handshake. The problem is that the 
DCE is not allowed to drop the clear-
to-send line until DTE has dropped the 
request-to-send line. 

TAKE A LONG DRINK 

The situation is similar to taking a drink 
from a garden hose with a friend con-
trolling the nozzle. It's easy to start 
the flow, but you had better be 
prepared to take either a long drink or a 
short shower. 

The DTE and DCE signals were 
intended as a handshake between the 
terminal and the modem to allow the 
terminal to request control of the 
communications link from the modem. 
It also makes it possible for the modem 
to tell the terminal when control has 
been acquired. 

Some manufacturers have ignored 
this strict definition and used the 
clear-to-send line as a handshake line 
anyway. Others avoid the definition 
conflict by using the data-terminal-
ready or data-set-ready line (depending 
on whether they are emulating a 
terminal or modem). None of these 
lines was intended for the purpose of 
handshaking characters, however, and 
use by one instrument does not 
guarantee recognition by the other. 

Let us consider the possibilities of 
using the clear-to-send line. If the 
printer drops the clear-to-send signal 
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4 Mhz Z-80A CPU 
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in the middle of a character, what 
should the computer do? 

If it stops immediately in the middle 
of a character, the character is certain 
to be garbled. If it waits till the end of 
the current character to stop, it may 
overrun the receiver's buffer. Because 
this possibility is not covered in the 
standard, the results are not predictable 
without carefully reading manuals for 
both instruments. 

Finally, consider the device that 
started this discussion, the teletype-
writer. The RS-232C standard at least 
defines signal levels and a pinout on a 
connector. There are no standards for 
teletypewriters. The serial transmission 
concepts are the same with start and 
stop bits, data bits and parity bits, 
but the signal interface is called current 
loop. 

Instead of positive and negative 
voltage levels to represent logic 0 and 1 
levels, current loop uses the absence of 
presence of current. Presence may 
be either 20 or 60 milliamps depending 
on the teletypewriter model. There is 
no standard connector or pinout for 
teletypewriters. 

Despite all these problems, designers 
of serial interfaces for computers strive 
to include current loop capabilities in 
their designs. Where RS-232C is limited 
to 50 feet for a direct connection, 
current loop can be run much farther. 
In addition, the teletypewriter interface 
has been around for many years, and 
several instruments, still useful to 
connect to computers, use it. Teletype- 

writers remain a cost-effective solution 
as a combination printer and terminal. 

HANDLE WITH CARE 

As you can see, serial interfacing needs 
to be approached more carefully than 
other forms of hardware interfacing 
techniques. There are several factors 
that are far from being standardized. 

As technology progresses, serial inter-
faces become more adept at covering an 
ever-widening range of hardware. Unfor-
tunately, this still doesn't guarantee an 
efficient interface in every application, 
because serial I/O remains the unstan-
dard interface. 
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Vectored interrupts 
Real Time clock 
5 volts only 
Full disk track buffering 
Keyboard type-ahead 
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manufactured products. 
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• 
" 	128 K byte of RAM with bank select 
" 	Single/Double density floppy disk controller for both 5% 
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" DMA floppy disk operation with high speed RAM buffer 
" General purpose external DMA I/O 
" 	2 serial ports with transmission 

rates to 76:8 baud 
' Centronics printer port 
* 	IMI or Corvus Winchester interface  

FEATURES: 

" runs AppleTM software 
" will take all add on cards as it has same type BUSS 
" PAL is on main board, saves buying a PAL add on card 
* board is fully socketed and has all passive components 

and crystal. Just add IC's, ROM's, keyboard, power 
supply and case 

" plug straight into your home colour 
TV via RF modulator and save on 
buying a monitor 
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FEATURES 
1. Low profile design (6" high) to fit easily into 

your system. 
2. Downloading wheel and impact sequences, 

allowing use of a variety of unique wheels to 
tune printer to OEM's specific needs. 

3. Uses industry-standard wheels and ribbon 
cartridges available from multiple sources at 
low prices. 

4. Comes in two Shannon-text-rated speeds: 
40 CPS and 55 CPS. 

5. Industry standard parallel or RS232-C interfaces 
and ETX/ACK, X-ON/X-OFF protocols provide 
maximum OEM flexibility and installation ease. 

6. Extensive built-in word processing functions 
that allow easy adaptability and reduced 
software complexity. 

The F-10 PRINTMASTER 
is backed by C. Itoh's war-
ranty and complete service 
organisation. 

Recommended retail price $2500 plus sales tax 

7. Uses mono and dual plastic wheels (Unlike 
metal wheels, dual plastic provides superior 
print quality over the entire life of the wheel). 

8. Field proven firmware intensive technology for 
increased reliability. 

9. Cast aluminium base plate with high quality 
metal parts. 

10. Low noise operation, ideal for office 
environment. 

11. Choice of friction feed or bidirectional tractor 
feed for precise positioning of tabular and 
graphics data. 

12. Universal power supply is standard and allows 
worldwide power source compatibility 

13. FCC approved and under 50 lbs. in weight for 
fast shipments and sales. 
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TELEPHONE: (02) 818 1166 
CABLE ADDRESS: AMPEC SYDNEY 
TELEX: AA27136 
POSTAL ADDRESS: 
P.O. BOX 132, ROZELLE, 
2039, AUSTRALIA 



Compiled by Dick Pountain 

There wasn't room for the other 960 calculators in this picture. 

Hewlett-Packard 
in a loop 
On first hearing, the notion of net-
working HP-41C programmable calcula-
tors sounds a little daft — calculators are 
almost by definition personal and 
private instruments. Nevertheless, 
Hewlett-Packard has just announced a 
new interface, HP-IL, which does just 
that, and on closer examination it is 
far from daft. 

It was, of course Hewlett-Packard 
which invented the HP-IB interface for 
its large computers, and this, under 
its better known name of IEEE, has 
become an international standard for 
instrument control. HP is therefore no 
newcomer to the art of interface design. 

HP-IL (the IL stands for Interface 
Loop) is as the name suggests a closed 
loop, using two wires to connect up to 
961 devices in series. The reason that it 
isn't daft is that HP has announced at 
the same time several new peripherals to 
go onto the loop, as well as an interface 
card, for the HP-85 micro. 

The first remarkable thing about 
HP-IL is its transmission capability, 
namely that data can be moved up to 
5 kb per second (in one direction), and 
the distance between devices may be up 
to 100 metres; this, don't forget, is 
with battery powered devices! For com-
parison, the widely used RS232 serial 
interface only allows five feet between 
stations. 

The loop is operated on a `master-
slave' basis, where one device is nomi-
nated as master and sends a command 
around the ring which is received and 
passed on by each device in turn until 
it arrives back at the master; only the 
device for which the command is 
intended will act upon it. This system 
allows error checking, since the master 
can see whether the command is the 
same as when originally sent. A polling 
system allows user programs to be quite 
unspecific about devices, needing to 
specify neither address nor device 
number. For instance, a PRINT instruc-
tion will send a command that looks for 
any printer on the loop and activates 
the first one it finds. 

So what can you hang on such a 
loop and why? The new peripherals 
announced include a digital cassette 
recorder, a new thermal printer, two 
new memory expansions, a real-time 
clock unit and a digital multimeter, 
plus interface adaptors for the HP-85 
and for measuring instruments. 

The cassette recorder provides 131k 
of storage per micro-cassette, using 
digital rather than audio encoding for 
speed and reliability. Searching is per-
formed at 30in/sec. Programs as well as 
data can be stored in named files, and 
a directory is kept as on a floppy disk. 

The thermal printer is basically the 
same unit as the current HP-41C printer 
but with the interface logic built in to 
allow its HP-IL use. 

Two RAM extensions called 
HP82180 and 82181 allow the 
expansion of an HP41 C/CV to 6.5k of 
continuous memory. The first-named 
module contains, in addition to 889 
bytes of RAM, a set of extended 
memory functions in ROM, which 
enable transfers to be made between 
main RAM and the 82181 module, two 
of which (1666 bytes apiece) may be 
added. Thus the extended memory is 
not contiguous with the main RAM but 
is addressed as an external device using 
the new commands to set up files. File 
types supported are Program, Data and 
ASCII; this last being particularly useful 
for communicating with another 
computer such as the HP-80 series. 

So what can you use HP-IL for? One 
obvious application is merely to allow 
attachment of the printer, cassette 
recorder and expansion memory to a 
single HP-41C. Another, more novel, 
is to include an instrument like the 
multimeter in the loop and control it 
from a 41C, processing its data output 
and storing it on tape or printing it. 
Using the real-time clock module this 
could be made to be an automatic 

process, sampling at regular intervals 
without human intervention. Since all 
these peripherals are battery-operated, 
this could all happen just as well in the 
middle of a forest or desert as in the 
laboratory. In addition to HP's own 
multimeter a board has been produced 
to build into other instruments making 
them HP-IL compatible. 

If you want to go the whole hog you 
can stick an HP-85 microcomputer into 
the loop so that data can be passed 
between one or more hand-held 
HP41Cs and the computer: the 41C 
thus becomes an intelligent data capture 
terminal. Obviously programs cannot 
be downloaded since the 41C doesn't 
speak Basic and vice versa; data must be 
sent in ASCII form. 

HP intends HP-IL to become a 
permanent and extensive `small systems' 
interface, and is planning to make all 
its future small products compatible 
with it. Rumoured for the near future is 
a video interface to allow the 41C to 
display on a CRT, and an HP-IL/RS232 
connector. 

With the introduction of this product 
the 41C/CV now more than lives up to 
the title of `hand-held computer' and 
the system should prove a cost-effective 
solution to a variety of laboratory data-
logging problems, especially where 
mains power is unreliable or unavailable. 
I look forward to testing some of this 
hardware in the near future and perhaps 
comparing it with the Panasonic HHC 
which is the only other hand-held 
system which approaches the HP's 
new found abilities. 

Page 80 Australian Personal Computer 



P1Fif1f33EF lERT 
SYSTEMS 
ChF] 

 WLETT 
Ä KARD HP 125 

A personal office computer for: 
Integrated General Accounting 

Word Processing 	Financial Decision making 
Graphics Presentations Budgeting 
pata Communications Forecasting 

Including 
either 

. HP 125 computer 

. Dual 514" disks 

. 80 CPS Printer 

Debtors, Creditors, 
General Ledger, 

Medical Specialist Billing 

ENTRY LEVEL SYSTEM 

Only $ 7950 	Plus Installation and Tax if applicable 
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HIGHTON, 3216 
Victoria 
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It's a Xerox' 
now means: 

More! 
The Micro-computer/information processor 

for everyone. 

The new low cost Xerox 820 is probably the most versatile 
business tool you can sit on your desk. Its processing power and 
versatility make it an indispensable tool in the office, the 
surgery, the warehouse even the home! 

That is why there is now a national network of dealers selling 
and supporting the 820! These dealers will install your 
equipment, train your staff, will be on hand to advise and will 
continue to maintain an all important communication link with 
you. 

This easy to use "everybodys" system is revolutionizing the way 
people work and do business everywhere! Real savings are only a 
part of the Xerox 820 story! Because it is a Xerox we know you 
will he happy with the products performance. We also know that 
you and your staff will find it easy to use. 

As it may be your first Computer, Word Processor or both, we 
know that you will feel a little more at ease knowing there is 
someone close by who cares and can help you out. 
Just in case ....... 

'You may want to find out more about the 820 or how to 
become a Xerox 820 Dealer, please do not hesitate to contact us. 
"It's a Xerox" now means a lot more:- find out for yourself, 
call Novex Data Systems (Australia) Pty. Ltd., Authorised 
Distributor for the Xerox 820, Melbourne (03) 267 5544 

RANK XEROX " 
Setting the standards. 	icy xt.w tx and 820 are trademarks. 

METROPOLITAN BUSINESS 	ha 

 MACHINES PTY. LTD. 

Presents 
the HEWLETT-PACKARD 

INTERFACE LOOP 

Make your H.P. 41 Calculator into the 
worlds smallest computer. Add a cassette 
drive to expand to 130,000 bytes. Also 
available a Printer/Plotter for hard copies. 
More devices are coming. 

For a demonstration, phone us on (02) 29-5181, 
or write to 208 Clarence Street, Sydney. 
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4. The suitable subroutine 
for calls 2 and 3 above. 

5. A relocatable reference to 

a buffer or pointer. 
B. Lavery. 

 

:':*********;ti***•h**ic***Y:Y:***x:;**f:•;:i;i;:;::;:'cir****** r.,':********* 
** 	 RELOCATABLE LONG JUMP 	 ** 
.;*************************,«t;******************e:********* 

* 
* 

* EQUALS "JP LOCN4" 
* 

LOCN4 	(Code we want to jump to) 

** 	 RELOCATABLE SHORT CALL 	 ** 
** 	 (OR "RELATIVE CALL") 	 ** 

CALL 000BH 	 ** 
LOCN1 	JR 	SUBRI 	 ** EQUALS "CALL SUBRI" 
LOCN2 	(Continue here after "call") 

SUBRI 	(SUBROUTINE, SEE BELOW) 

	

RELOCATABLE LONG CALL 	 ** 
t: ********************************:******************* 

CALL 000BH 
LOCN1 LD DE,LOCN2—LOCN1-•2 

ADD 	HL,DE 
PUSH 	HL 
POP 	IY 
LD 	DE,SUBR1—LOCN2+2 
ADD 	IY,DE 
JP 	(IY) 

LOCN2 	(Return here after "call") 

SUBR1 	(USE SUBROUTINE AS BELOW) 

COMMON SUBROUTINE FOR RELOC CALLS 	 ** 
:'::,-*********************•Icit**************************** 

SUBRI INC HL 
INC 	HL 
PUSH 	HL 
(SUBROUTINE 
C 0 D E ) 

RET 

"* 	 RELOCATABLE BUFFER POINTER 	 ** 
:':*Y.•**************************************************** 

CALL 	000BH 
LOCN1 	LD 	DE,BUFLOC—LOCN1 	* EQUALS "LD HL,BUFLOC" 

ADD 	HL,DE 
LD 	(HL),VALUE 	(OR PRINT STRING, ETC) 

ROFLOC DEFB 	00 	 ;(OR DEFM ETC) 

*i•i;***::;;*>':*:;i:*;:*************d;'.,..'. 	********* 

* 

* 
* 
* 

* 
* 

* EQUALS "CALL SUBR1" 
* 

APC welcomes correspondence from its readers but we must warn that it tends to be one way! 
Please be as brief as possible and add 'not for publication' if your letter is to be kept private. 
Address letters to: `Communications', Australian Personal Computer, 462 Burwood Road, 

Hawthorn, Vic. 3122. 

Success 
at last 
The submission of PET 
`Fantasy' by Jeff Aughton from 
your February edition who 
states that no one has yet 
succeeded in gaining enough 
treasure in which to escape has 
now been proved wrong. 

It all began when we arrived 
at school to find that it was to 
close down for the day at 
12.30pm, but a handful of us 
from our year twelve computer 
club, plus teacher, attempted I, 
get out of the adventure gamy 
using a 32k 40 column PET 
for which the program was 
designed, and after three hours 
we eventually got out. 

This wasn't done by pure 
chance but by the use of a 
map which was constructed 
very laboriously by trying 
each exit given to us, and so 
we found that we had con-
sequently drawn a foolproof 
map which would work each 
time the program was run. 

The program was a great 
challenge to us all and we 
praise all the various other 
programs which have been 
submitted by Jeff Aughton 
in the past. 
J. Chapman 

H P• 85ers 
wanted 
I'd like to contact other 11P-85 
users to exchange programs and 
methods, especially ones using 
the 11P-1B and serial interface. 
Please contact: Rosy 
Thompson, 71 Beachcomber 
Avenue, Bundecrn, N.S.W. 2230 

One liner 
The conversion of decimal 
numbers to binary often 
causes problems, particularly 
when negative numbers are 
converted using '2's 
complement'. 

Here is a compact conver-
sion program in Microsoft  

2 Basic which can be added 
to a collection of 'one-
liners'. 
0 INPUTD:D=D/16 A 4: 
FOR I=0 TO 15:D=2* 

r-INT(D)) :PRINT- 
>=1), :NEXT:RUN 
ck Pike. 

Relocatable 
codes 
I note with much interest 
Mr Jeff Richards' method of 
arranging relocatable machine 
code, even where easy 
instructions are not available in 
the CPU instruction sets (APC, 
Feb 1982). This is a question 
that has been raised a number 
of times in recent months in 
several overseas micro 
magazines. 

The issue is solvable only if 
we have an instruction that gives 
a "Where are we?" answer. 
Mr Richards correctly decides 
that we need, in the absence 
of an intrinsic CPU function 
of this sort (e.g. LD HL,I'(' in 
Z80 style notation), one calls on 
a fixed address subroutine to 
help out. Mr Richards uses his 
SETUP subroutine. 

Now, the TRS-80 Model I, 
at least, has such a routine 
already in ROM. At location 
000B, are the two lines of 
code: 

POP HL 
JP 	(HL) 
I believe neither ROM 

Basic, nor Disk Basic, nor 
DOS uses this little rou tine. 
A call to 000B puts the caller's 
absolute address into I-IL, then 
returns to the caller. Voila! 
Exactly as good as LD HL,PC. 

Mr Richards indicates that 
while a "relative call" is 
achievable over short jumps, 
using JR (jump relative) calls, 
longer calls are a problem. 
However, longer calls can be 
made using JP (HL) to any-
where in memory. 

I include listings for the 
following (for the Z80/TRS-80): 
I. A relocatable long jump. 
2. A relocatable short call (or 

"relative call"). 
3. A relocatable long call. 

CALL 000BH 
LOCN1 LD DE,LOCN4—LOCN1 

ADD 	HL,DE 
JP 	(HL) 

LOCN2 	(Code we jump over) 
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"Ow /u r,,nlputer detects any form of movement outside 
and automatically moves the curtain.' 

Missing 
matrices 
How do I replace commands 
such as MAT A=B, MAT 
PRINT, etc. These are avail-
able on the Mainframe that I 
use at college, but not on my 
brother's micro. 
L Lee . 

Not many micros support 
these commands because of 
the amount of extra space the 
compiler/interpreter would 
use. Just in case some people 
have never heard of these 
commands I will briefly out-
line what they do. 

The MAT commands 
handle and manipulate arrays 
using a single statement. The 
statements only know how to 
manipulate the arrays because 
they have already been 
dimensioned using a DIM 
statement. Suppose we have 
statement DIM A (10,3), B 
(10,3), C (10,3) then a state-
ment such as M.AT PRINT A 
will print the whole arrayA. 
MAT C=A will copy the 
whole array A into array C. 
There are many statements 
that can be used — for 
example, MAT C=A+D — and 
operators such as +, = and * 
can be used with many other 
functions possible. 

There is insufficient space 
here to describe the full 
meaning of the words such as 
the `transpose' of a matrix so 
I will just give their equiv-
alent Basic constructs. The 
arrays must have been 
previously dimensioned as 
DIM A (M,N), B (M,N), 
C (M,N). 
Editor. 

VIC Comal ? 
Would it be possible on the 
VIC-20 to use other languages 
like Comal-80? I am a very 
frustrated Basic user — a 
change would do me good! 
G Doyle 

Basic is most popular on 8-bit 
microcomputers for a number 
of reasons, not all of which 
are still valid. Comal-80 has 
been implemented on the 
Commodore PET and there 
appears to be no reason why, 
given sufficient memory, a 
version could not be imple-
mented on the VIC-20. As 
yet such a version does not 
exist but it should not prove 
too difficult to do. 
Editor 

Osborne 
maths? 
Is the Osborne 1 reasonably 
accurate for use by a math-
ematician? Does it have 
high resolution graphics? 
Is colour available as standard 
or as an option? Does it have 
programmable function keys? 
If the answers to the first 
two are `no', can you suggest 
an alternative, at no greater 
expense? 
S Mahmood. 

I am not sure how much 
'accuracy' you have in mind. 
In my general computing 
experience (as opposed to 
microcomputing) it is the 
accountants who tend to 
demand the highest level of 

precision, although certain 
physical sciences (especially 
astronomy) can demand 
accurate values for small 
differences between large 
numbers, which demands a 
high level of precision. 

In any case, the number of 
significant figures accurately 
attainable is a function, 
firstly, of the `word-size' 
of the CPU, and secondly, of 
the software. As you know, 
all 8-bit micros are limited 
to five significant figures 
(or even to four) when hand-
ling numbers without any 
special software or hardware. 
However, as the Osborne 1 
runs under CP/M you should 
have little difficulty in getting 
software for whatever precis-
ion you need, or of adopting 
routines in high level languages 
if you want to do something 
like calculating pi to many 
places. If you use a Basic , 
which uses BCD coding for 
`real' numbers, rather than the 
commoner pure binary nota-
tion, you will also eliminate 
errors due to the conversion 
from decimal to binary and 
back. MBasic (which runs 
under CP/M) supports the 
'double precision' option, 
this allows around 12 sig-
nificant figures. 

I regret to say that the 
answer to all three of your 
other questions is `no'. 
As regards alternatives to the 
Osborne 1, at no greater 
cost, which offer high resolu-
tion graphics, and colour, 
the first point is that none of 
the possibilities will offer 
the same degree of portability. 
Having said this, you may 
like to consider choosing 
from a wide range which 
includes the Apple II with 
extra cards. Atari 800, 
Hewlett-Packard HP 45/85, 
suitably expanded. 

Editor 

Laser printers 
As part of a recent school pro- 

ject I am collecting informa-
tion on the different types of 
printers. I cannot find infor-
mation on two types, and 
would be grateful for your 
help. The types in question 
are electrostatic and laser 
printers. 
S Grimes. 

There are two types of 
printers which can be referred 
to as 'electrostatic'. The more 
common type prints on 
special aluminium coated 
paper using a dot matrix 
technique. For each dot to be 
printed an electrically gener-
ated spark evaporates the 
very thin coating of alu-
minium, 'eaving the dark 
coloured paper to show 
through. The resultant print 
out is not very elegant, but 
does yield good photocopies! 
These printers are relatively 
cheap, and are often used as 
screen printers. The new 
Sinclair ZX printer uses 
this technique. 

The term 'electrostatic 
printer' is also applied to cer-
tain specialised printers based 
on the xerographic process, 
incorporated in 'communi-
cating photocopiers'. 

Laser printers are currently 
being developed: particularly 
by IBM, to provide a fast 
'letter quality' printer for 
word processing in particular. 
These printers use semi-
conductor lasers to burn 
patters into paper, the pat-
terns being letters, numbers 
or other special symbols, 
including graphics' if 
required. The technique is 
claimed to work with ordinary 
paper, and needs no ink or 
ribbons. 

Have you included the 
'ink-jet' printer in your 
collection? These very ver-
satile, and increasingly pop-
ular printers operate by 
squirting small drops of ink 
onto the paper, in controlled 
patterns. The ink drops are 
often steered onto the paper 
electrostatically. 
Editor 

MAT A=B 

10 FOR 1=1 TO M 
20 FOR 2=1 TO N 
30 	LET A(I,J)=B(I,2) 
40 NEXT .1 
50 NEXT I 
Use the above program and make the changes below 
MAT PRINT A - replace 30 PRINT Al I,11;. 

insert 45 PRINT 
MAT B=CON 
	

30 B(I,.I)=1 
MAT B=2 ER 
	

30 B11,21=0 
MAT B=LUN 
	

omit line 20,40 
30 B(I,11=1 	matrix must be square ie M=N 

MAT INPUT A 	30 INPUT Al1,2) 
MAT C=AtB 	30 C{1,2)=Af1,J)+B(I,2) 
MAT C=IKInA 	30 CII,:)=.K"AI 1,31 
MAT C=A-B 	30 CII,.) 1=A11,21-0(1,.11 
MAT C=TRNIAI 	30 C(I,J(=A(J,1) matrix must be syr 
MAT C=INV too complex to do hen-, refer to a hoof.; 

MAT C=A"B 

o rices must be compatible, ia, dimensions of M x N ael :1 x I• 
MAT C='LER 

10 FOR 1=1 TO M 
20 FOR K=1 T( P 
30 	FOR. J=1 TO N 
40 	CII,K)='lI,K1+A(I,01+BIJ,K) 
00 	NEXT .1 
60 NEXT K 
70 NEXT I 
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Tandy's TRS-80® Model III is 
Your Best Buy in Desktop Computers 

$3299 

Read about your best buy in computers. 
Send for a TRS-80 catalogue. 
Tandy Electronics, Advertising Dept, PO Box 229, 
Rydalmore 2116. 	 $24040 

Name: 

Company: 

      

      

       

Address: 	  

City: 	 State: 

P/C: 	 Tel: 	  

Because You Get 48K at 
Last Year's 32K Price! 

That's right, we've added 16K more 
memory, but kept the price at a low 
$3299! The TRS-80 Model III is a com-
plete, ready-to-run desktop com-
puter packed with "extras" that don't 
cost extra: 
Two Double-Density Disk Drives. 
You get two built-in 175K disk drives, 
and can add up to two more externally. 
BASIC in 14K ROM. Our powerful 
Model III BASIC provides a pro-
gramme line editor, machine 
language programming, real time 
clock, and more. Compatible with 
most Model I Level II BASIC pro-
grammes, too. Plus, you can expand 
with COBOL or Compiler BASIC 
any time. 

Upper and Lower Case Characters. 
With a special graphics character 
set, and 64 characters :per-line 
format. 
Built-In Monitor. 30.5 cm high-
resolution. 
12-Key Datapad. As well as 
repeating keys and keyboard-
controlled screen print. 
Parallel Printer Port. Add one of our 
printers anytime. 
RS-232 Serial Interface. For data 
communications, just add a modem. 
Australiawide Support. Backed by 
300 Tandy dealers and stores, 10 
Computer Centres and 8 Service 
Centres throughout Australia. 
Available Now. Why pay more? Get 
a demonstration today. Also check 
out our $1399 16K Model III — it's a 
perfect "starter" system. 

Tandy 
Le.MPUTE CENTRE 

The biggest name in little computersTm 
A DIVISION OF TANDY CORPORATION 

Retail prices may vary at individual dealer stores. Special order may be required 
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CASE Communication 
Systems Ltd. 

C A S E 1-3 Atchison Street, Si.. Leonards N.S.W. 2065 
Please forward details on the CASE CX80 Colour Printer, 

Name: 
	

Phone: 

Company: 

Address: 

Post Code: 	

J 

NOW AVAILABLE! 

A SOPHISTICATED 
COLOUR PRINTER FOR 

UNDER $20001 
• 
• 

• J ~~•-ti,A. _ 

01811 COLOUR 

The CASE CX80. 
• Prints 7 colour graphs, piecharts, etc. 

• 96 ASCII and 64 Pet Graphics characters 
• Dot addressable graphics 

• Uses normal tractor feed paper 
The CX80 Colour Matrix Printer allows you to get the 

message across more clearly, with maximum visual impact. It 
also reduces information clutter, thereby minimising errors. 

For full details on this amazing breakthrough in graphics 
presentation phone CASE Communication Systems Ltd., 
Sydney (02) 438 2400, Melbourne (03) 62 7353, or post this 
coupon today. 

CC933 



APC80     Version 6 

APC-80, the popular series for TRS-80s and System 80s continues this month, presenting 
a new routine to save time, finger-nails and frustration. 

I imagine that almost everyone is 
familiar with the annoying experience 
of typing a long line of Basic statements 
for immediate execution (i.e. without a 
line number) and, upon pressing the 
enter key, discovering a typing error 
somewhere in the line. The only course 
of action is to type the entire line all 
over again, usually creating a new error 
in the process. 

Not any more! APC-80 version six 
provides you with the facility of editing 
and re-entering the last command line, 
thereby allowing typing errors to be 
corrected easily and quickly. It also 
allows you to re-execute the last 
command line even if there were 
nothing wrong with it. 

The facility is invoked by pressing 
shift, down arrow and "E", all at the 
same time. It results in the old contents 
of the I/O buffer being called up and 
passed to the standard level II EDIT 
routine, implying that all the normal 
features of the EDIT command are 
available (all except "A", as explained 
later). The line may then be changed in 
whatever way you like, or left the same 
for re-execution, and when EDIT is 
exited via the ENTER or "E" 
command, the line will be passed to the 
interpreter for execution. The facility 
cannot be used within Basic programs 
for the simple reason that the level II 
EDIT routine is not that flexible. 
Remember that since APC-80 assumes 
the I/O buffer to be untouched since 
the last line was entered, if you type the 
same characters and then backspace and 
try to call up the last line entered, 
the result you will be editing is a com-
bination of the previous line and the 
characters which you had typed on 
the current line. The level II ROM 
routines place new characters into the 
I/O buffer as they are typed, and back-
spacing does not remove them from the 
buffer. 

To test the new routine, try this 
simple experiment. Type the line 

A=A+1 : PRINT "A=" ; A 
and press enter. Naturally enough it 
should tell you that A is equal to one. 
Then invoke the new APC-80 function 
by pressing shift, down arrow and "E". 
The cursor should advance one space to 
indicate the editor is active. Then press 
either "E" or enter to exit the edit 
routine (the two edit commands are the 
same, except "enter" which will also list 
the line as it exits), and you should find 

that it prints "A=2". You can repeat 
this process until the novelty wears off, 
and each time the value of A should 
change by one. Once you have con-
vinced yourself that this works, enter 
the APC-80 editor again (shift, down 
arrow, "E") and try changing the line 
slightly, for example, change the "1" to 
"2". You should now find that the 
value of A is changing by two each time. 
If this works, you can be sure that 
APC-80 has been set up correctly and 
relax in the knowledge that the routine 
is there to be called up next time you 
make a typing error. 

APC-80 UPDATES 

The procedure for including this new 
APC-80 facility is very easy. Simply 
load up your existing version of APC-80 
in Basic, and type in the lines shown in 
listing one, being extremely careful not 
to make any errors, such as mis-reading 
a character "B" as a number "8". 
When this is complete, save the Basic 
program back to tape and APC-80 is 
ready to run. Note that the memory size 
to use when running version six is 
31700. 

HOW IT WORKS 

Looking now at listing two, we see the 
assembler version of the new APC-80 
routine. The routine is linked into the 
calling chain of routines which are 
activated every time the keyboard is 
scanned. This routine ("REDO") is 
called by another routine everytime 
that routine wants to check out the 
keyboard. In fact, the calling routine 
is itself called from a routine one level 
further back, and so on, through many 
levels. The REDO routine calls another 
APC-80 routine called DEBOUN, to 
scan the keyboard and tests the result to 
see if the special code is activated (shift, 
down arrow, "I" has the ASCII code of 
05). If the special code were not 
entered, REDO returns to its caller in 
the normal way. 

Once it has been determined that the 
required combination of keys are down, 
REDO then checks to make sure it has 
not been called from an executing 
Basic program. If everything is OK (that 
is, we are in command mode), REDO 
grabs the I/O buffer pointer and 
decrements it twice to ensure the first 

two bytes are also included. This is 
necessary because the first two bytes 
of the I/O buffer are used to store the 
line number, if one were entered. The 
adjusted I/O pointer is then pushed 
onto the stack for later usage. REDO 
then continues by executing a "CPIR" 
instruction to search for the end of the 
line, as indicated by a zero byte. The 
start of the I/O buffer is then recovered 
off the stack and replaced with a 
pointer to the end of the line. The 
physical end of the I/O buffer is then 
determined by adding 255 to the start 
address. We then do a few 
manipulations to set up other pointers 
and length counters, and then execute 
a "LDDR" instruction to move the line 
stored in the I/O buffer up to the end of 
the I/O buffer. This allows the ROM 
"de-tokenisation" routine (at address 
2B7E) to be called. This routine can-
not perform "in-place" expansion of 
Basic keywords, hence the line to be 
expanded was moved to the top end of 
the I/O buffer, and expansion takes 
place into the bottom end. 

The next thing to do is to set up the 
return address to be used when EDIT 
finishes. This return address is 1A81, a 
strategic point in the Basic interpreter 
which will cause the I/O buffer to 
be executed. This address is placed on 
the stack, followed closely by the line 
number to be used by EDIT. The line 
number specified is FFFF, or 65,535, 
which holds special significance for the 
level II EDIT routine and allows us to 
control what happens when the EDIT 
finishes. Lastly, we set up the HL 
register pair to point to the start of the 
I/O buffer and jump into a convenient 
place in the EDIT routine. 

Because we specified a line number 
of 65,535, if you give the "L" edit 
command, EDIT will indicate that you 
are editing line number 65,535. In fact 
this is not the case, 65,535 is a special 
line number which cannot normally 
be generated, and which prevents EDIT 
from attempting to replace the line into 
program storage. 

As stated before, the "A" edit 
command will not work when you are 
editing the last line. This is because 
"A" operates by re-retrieving the line 
being edited from program storage 
area, thereby removing any changes 
made to the copy in the I/O buffer. 
Since what we are editing did not come 
from the program storage area, we have 
nowhere from where to get a fresh 
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copy, and hence the "A" command will 
fail with an "undefined line number" 
error, when line 65,535 is not located. 

APC-80 BLUDNER.S 

In the last APC-80 article, "APC-80 
Rides Again", a couple of errors 
sneaked past our proof-reader. The first 
of these is on page 66, second column in 
the third paragraph. The example 
should read 

"IF A > B THEN BEEP 30,30 
ELSE BEET' 100,100 

should be coded as 
IF A > B THEN : BEEP 30,30 

ELSE : BEEP 100,100" 
The second error is in table 3, where 

the assembler directive "ORG" was 
printed as "OR6". I have been given a 
personal assurance that nomore s uch 
erorrs will occcu raga in. 

LISTING ONE; 
Basic modifications to upgrade to version six. Note 'hat byte three in line 1710 

is "EB" not "E8". 

400 
910 
i.650 
1660 
1670 
16E30 
169(.) 
i.700 
1710 
1720 
1730 
1740 
1750 

DATA 
	
4E, 	20ry 	36, 	ia'•l, 

DATA 	1C)4, 	IT'i, 	FE, 	61, 
" 	L::I:):I'1` 	L..A1>'T 	ENTRY 	. 
I:)A'T'A 	ORB, 	317(:)0 

FE, 
DATA 	C9, 	''Ä.'6..1, 	F'a'~-', 	40, 
DATA 	c.)(,), 	CO; 	2A, 	Al, 
DATA 	AF; 	41'', 	k::I:)g 	Bl, 

 DA `I A 	00; 	19; 	F E-+ , 	El; 
DATA 	4F , 	06, 	()(.), 	ED, 
DATA 	7E; 	2E(, 	21;81; 
DATA 	FF ; 	ES, 	2A

,g 	
A7 ;, 

DATA 	E::N1~ 

00 
I71:3, 

01:; !1 
23,   
40, 
D1; 
:LEi ;, 
I.:(8, 
1A; 
40, 

DI:), 	't'i.,, 

::~'hl 	(`)'`' 
y (~ 	N 	~^ N 

 '/ 1..~ , 	B5, 
':'I-+, 	',.'B, 
ES, 	21ry 
79; 	E::D;, 
ED,'~.~'~;, 

 E:5; 	21; 
C._,, 	81; 

62 

A7 
 3 E 

E.F•, 
FF 
44 
CD 

 f- F 
2E. 

LISPING TWO 
The assembly listing of the new APC-80 routine. Note that the instruction at 

address 7E36 should be changed to "JP REDO" in order to activate the routine. 

07750 
07760 ; 	EDIT LAST ENTRY FACILITY 
07770 
07780 

7804 07790 ORG 31700 
7804 C0147C 07800 REDO CALL DEBOUN GET CHAR 
7807 FE05 07810 CP 05H CHECK FOR ''PECIAL CODE 
7809 2802 07820 JR Z,EDITIT IF MATCHEL 
7BDB A7 07830 AND A RESET FLAGS 
780C C9 07840 RET AND GO HOME 
7BDD 2AA240 07850 EDITIT LD HL,140A2H) CHECK FOR PGM EXECUTION 
7BE0 23 07860 INC HL MUST BE 0000 
7BE1 7C 07870 LD A,H TAKE MSB 
7BE2 85 07880 OR L COMBINE WITH LSB 
7BE3 3E00 07890 LD A,0 SET A TO ZERO IN CASE 
7BE5 CO 07900 RET NZ IGNORE IF IN INPUT 
7BE6 2AA740 07910 LD HL,(40A7H) I/O POINTER 
78E9 2B 07920 DEC HL 
7BEA 2B 07930 DEC HL BACK TWO BYTES 
7BEB E5 07940 PUSH HL SAVE START POINT 
7BEC AF 07950 XOR A SET A TO ZERO 
7BED 4F 07960 LD C,A SET LSB OF COUNTER TO 0 
7BEE EDBI 07970 CPIR FIND END OF LINE 
7BF0 D1 07980 POP DE RECOVER START POINT 
7BF1 E5 07990 PUSH HL SAVE END POINT 
7BF2 2IFFOO 08000 LD HL,255 LENGTH OF I/O BUFFER 
7BF5 19 08010 ADD HL,DE HL = END OF BUFFER 
7BF6 EB 08020 EX DE,HL NOW DE 
7BF7 El 08030 POP HL RECOVER END POINT 
7BF8 2B 08040 DEC HL 
7BF9 79 08050 LD A,C MOVE LSB OF LENGTH 
7BFA ED44 08060 MEG AND MAKE IT POSITIVE 
7BFC 4F 08070 LD C,A PUT BACK IN C 
7BFD 0600 08080 LD B 4 O ZERO NSA OF COUNTER 
7BFF EDBB 08090 LDDR MOVE TO END OF BUFFER 
7C01 EB OB100 EX DE,HL HL POINTS TO START OF 
7CO2 23 08110 INC HL SHIFTED STRING 
7CO3 CD7E2B 08120 CALL 2B7EH EXPAND INTO I/O BUFFER 
7C06 21811A 08130 LD HL,1AGIH SET RETURN ADDRESS 
7C09 E5 08140 PUSH HL AND PLACE ON STACK 
7COA 21FFFF 08150 LD HL,OFFFFH 
7COD E5 08160 PUSH HL AND IMMED FLAG 
7COE 2AA740 08170 LD HL 	(40A7H) POINTER TO I/O BUFFER 
7C11 	C3812E 08180 JP 2E8IH JUMP INTO EDIT 

08190 
0000 08200 END 
00000 TOTAL ERRORS 

IThCF'iD 
visions 

Systems & Software Support 

Business & Industrial 
Applications 

RING: MIKE LAROBINA 
(02) 662 4063 

472 ANZAC PARADE, 
KINGSFORD, NSW 2032 

SPECIAL 
FOR CBM 4016, 

UPGRADE FROM 
16K TO 23K FOR $40 

WITH EVERY MACHINE 
PURCHASED 

IN MAY ONLY 

AUTHORISED AGENTS FOR 

COMMODORE 

With every VIC-20 sold 
you get a FREE VIC-20 

programming book 

Orange Micro 

DEALERS FOR: 

ORANGE MICRO 
COMMODORE 
AND SHARP 

MIEN] Ili) 
UISIDF15 
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CISA IS PROUD TO BE SYDNEY'S FIRST 
DOWNTOWN HITACHI DEALER 

PEACH PERSONAL COMPUTER FEATURES 

USER MEMORY 
32k — 1MB RAM 

PERMANENT MEMORY 
24k ROM 

MICROPROCESSOR 
High Speed 8/16 bit H D6809 

ANCILLARY STORAGE 
5%" 80k, 5%" 640k (dual), 8" 1MB, 8" 
2MB (dual), 5, 10, 20, 40MB Hard Disk 
(Winchester) 

KEYBOARD 
86 Keys from which 262 symbols and 
functions are produced. 
10 Function Keys (5 with shift) 
Tactile Feedback 
23 Key Numeric/Directional Pad 
All keys are easy to read and use 

~CISA 
CALL OR VISIT NOW- 
89 YORK STREET SYDNEY. 
Ph: (02) 29 1599 

SCREEN 
Super high resolution 640 x 200 dots 
40/80 characters x 25 lines 
Upper and lower case 
Green phosphor and many other monitors 
available 

DIAGNOSTICS 
Power-on self testing 
Parity checking 
Complete Diagnostics kit available 

COLOUR GRAPHICS (STANDARD) 
8 colours 
262 characters and symbols 
Simultaneous graphics and text 
640 x 200 dots, 320 x 200 dots, 160 x 100 
dots, 80 x 100 dots 

LANGUAGES 
MICROSOFT COLOUR BASIC (standard) 
Machine Language (standard) 
CIS COBOL 
CP/M (with use of Z80A card) 
PASCAL USDC 
PASCAL ISO 
059 Basic 
FLEX 
FORTRAN 
Over 150 games, 30 graphics packages, word 
processing, hicalc, integrated financials all 
AUSTRALIAN produced  

COMMUNICATIONS 
RS232 
CENTRONICS 
Light pen 
Colour video 
Monochrome video 
Six expansion slots 
up to 9600 baud 
OPTIONAL 
IEE 488 
Analog to Digital 
Digital to Analog 

PRINTERS 
80 characters/second 
180 characters/second 
Letter quality and more ... 

MISCELLANEOUS STANDARD 
FEATURES 
Clock 
Speaker with volume control 
Full documentation 
Games/Graphic diskette/cassette 
Membership to 
THE AUSTRALIAN SOURCE 
Membership in PEACH USER'S GROUP 
Vast range of peripherals supported 
UNEQUALLED HITACHI QUALITY 
90 day warranty followed by full board level 
replacement by any dealer 
Interactive software — 
computing made simple 



CHECKOuT 

The Micro-Bee is the latest kit computer from Applied Technology and is probably the most 
powerful of all the low cost machines currently flooding the market. Selling for $399, it 
comes with 16k of RAM, 16k of ROM, RS-232 interface, sound generator, lower case 

characters and high resolution graphics. 

The unit is about twice the size of a 
ZX81, and includes a real 60 key 
QWERTY keyboard — small but 
definitely manageable. The machine is 
Australian designed by Applied 
Technology, a name that for many years 
has been prominent in the field of kits, 
board level computery and components. 
It features a 2 MHz Z80 microprocessor 
and, for a change, a non-Microsoft 
ROM. The ROM claims it was `written 
by Mathew Starr (1982) for 
MICROWORLD', and therefore shows 
some interesting deviations from the old 
Microsoft standards. I will not go 
into the kit aspects of the machine just 
yet, but start by looking at the machine 
as a machine, and seeing what it has to 
offer. 

The Micro-Bee uses an external twelve 
volt supply (provided) to cut down on 
size and safety regulations. The voltage 
regulators are on-board, and nothing 
seems to run too hot. The keyboard is 
angled very slightly backwards, and if 
you have much to do with keyboards, 
feels very odd the first time you lay 
hands on it. Much to my surprise, the 
feeling wore off very quickly and was 
never noticeable again. It seems it was 
just an initial shock in handling a key-
board that's not sloped five degrees 
forward (ZX80 owners won't notice a 
thing). The machine outputs a direct 
video black and white signal which can 
be fed into a monitor or a modified. TV 
set. Alternatively, you can purchase a 
modulator and connect it straight into a 
normal TV. It would have been nice if 

the unit came standard with an RF 
modulator. I ran it into a modified TV 
set, and the result was very pleasing. I 
would recommend the same method for 
most people, as a small Black and White 
TV is cheaper than a monitor and can 
still be used for normal viewing. The 
modification to allow direct video input 
is not difficult to do and generally 
produced a higher quality result than 
does a modulator. 

The RS-232 interface can be read and 
written very easily in Basic programs at 
either 300 or 1200 baud. The cassette 
interface can also run at 300 or 1200 
baud, although I would use the 300 
baud option on most portable cassette 
players. 	The sound generator can 
produce 24 different tones with a 
duration variable in eighth second 
increments. It is not capable of fancy 
sound effects or violin concerto, but it 
is sufficient for playing tunes or 
producing simple noises in Basic 
programs. 

The upper and lower case characters are 
very readable, but loose definition in 
`inverse' mode. Lower case variables 
are considered to be the same as upper 
case variables of the same name, which 
is good, as I have used a machine where 
the variable 'A' is different from the 
variable 'a', and it can become an easy 
source of bugs. On this machine, if you 
give the statement `a=7' and then 
`PRINT A', the value 7 will appear. 
Unfortunately, variable names are fairly 
restricted. Numeric variables may be 
named by one alphabetic character, 
optionally followed by one numeric 
digit. This method is getting back to 

the old Dartmouth standard, which is 
probably best forgotten. String 
variable names are even worse. These 
must be an alphabetic followed by a 
numeric followed by a dollar sign. In 
other words, 'A' is an illegal variable 
name, it must instead be 'A9$' or 
`A 1$', etc. 

The keyboard features auto-repeat when 
a key is held down. Basic programs can 
be terminated by pressing the BREAK 
key or by control C. Program output 
can be paused and re-started by use of 
control S and control Q, respectively. 
Now it gets interesting. The keyboard 
also contains a key labelled "REPT" 
which, if you have much to do with 
terminals, usually stands for REPEAT 
and appears on terminals which do not 
have the auto-repeat facility. Applied 
Technology says it stands for 
"REPROMPT", a name created to 
correspond to the key label. In fact, it 
is a 'warm start' key which, when held 
down for about half a second, generates 
an interrupt and returns the machine to 
a "ready" state without destroying the 
program or variables. This seems like a 
very good idea, as most key pressing 
takes a lot less than half a second and 
therefore accidentally pushing the warm 
start button would usually have no 
effect. My only criticism is the name of 
the key, "REPT" is far too misleading — 
something like "RESET" would be 
better. 

Holding the "ESC" and "REPT" keys 
down together will generate a cold start, 
which is equivalent to a power-up in 
that the program is removed and all 
variables are lost. The "ESC" key also 
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III.'M"M1"AIM""IIII.NI'MIl 
4 	CLEARANCE  SALE 4 	 i of Computer Products and Surplus Stock!! 

V 
A 	 LOW PRICES for a wide range of computer peripheral equipment. 
I The following items are listed with normal retail prices followed by our special I I  LIQUIDATION price!!! 

II 	 PRINTER INTERFACES 	 r 

A 	
ADA 1600 produces Centronics output from IEEE-488 — essential product for any 
Commodore computer owner!! 

111 	Normally $234.00 	 NOW $160.00 only while stocks last!! II 
ADA 1450 produces RS-232 C output from IEEE-488. Use for connecting serial devices 0 

II
such as terminals, acoustic modems, or serial printers to Commodore computers. 
Normally $258.00 	 NOW $199.00 — very limited stocks!! id

A 	UCI Universal Commodore Interface — Produces Centronics parallel and RS-232 C 
and 20mA current loop output from IEEE-488 in BOTH directions. Use it for com- ll  I 	municating between IEEE computers or program conversion etc. Can also be used to 

I
convert incoming serial transmissions to parallel form for a Centronics type printer etc. 	hi 
Truly a UNIVERSAL interface! 

A

Normally $468.82 	 NOW $325.00 — INCREDIBLE VALUE!! hi 
A  DISK DRIVE UNITS - COMPLETE 

• For TANDY Model I and III. We have both single and double disk drives at un-
believable prices! For instance a single MPI B-51 drive mechanism complete with power 10 

II 	supply, external edge connector and attractive cabinet for an unbelievable $375.00. 	Ill 
Normally$499.00 	 SAVE OVER $120 OR 25% 

N • For TANDY Model II Units. We have single, double and triple drive units from I I 
VISTA computer at prices too good to be true — except that these units are the same I 

I as used by leading NATIONAL ORGANISATIONS and government departments and 
come with an unconditional 90 day parts and labour guarantee with on-going main- hi 

I 	tenance for a mere 11% of capital cost per annum. 
Single 8" drive — 

II Tandy's price $1,999.00 	 OUR PRICE ONLY $1,050 per unit!! 
Double 8" drive —

II 
	Tandy's price $2,999.00 	 OUR LOW PRICE $1,899.00 

Never to be repeated and limited to current stocks only! 

I Triple 8" drive — Our most popular unit with capacity up to 3.6MB using P&T CP/M 10 
2.2e. Wait for the price — Tandy will slug you $3,999.00 for a similar unit with 1.5MB 	I 

A capacity! 
OUR never to be repeated price — ONLY $2,800.00— while stocks last! 

A Send stamped, self-addressed envelope for a complete list of our other products. 	II 
it IIK 1M ill et INIM IIK et = GIL W SI INK Mt lIr In ar A 

LJ 

 

ILL 
220 MORPHETT STREET. ADELAIDE, S.A. 5000 

All Correspondence to: 
P.O. BOX 7, PORT ADELAIDE, S.A. 5015 

TELEPHONE: (08) 211 8146 

  



Pip' 1."M"M""'  M"111 
A 	CLEARANCE SALE i A A OF TANDY COMPUTERS 0  
II We have a strictly limited number of Model III TRS-80's which have been used for 10 

I 	
display purposes and are slightly shop soiled. They still carry our NEW warranty 
of 90 days parts and labour and are in perfect working order!! You could say that 11 

rn 	
they've been fully tested as we are very fussy about the equipment we use to sell 
from. Normally these units sell for $3,299.00. 

II 	TO CLEAR THESE UNITS WE WILL KNOCK OFF $500.00 TO THE FIRST 3 
PEOPLE THROUGH THE DOOR CLUTCHING 	 0 

I
$2,799.00!! 

If required we can offer an extended warranty on these units for the first 15 

A
months for an extra $307.00! (12 months + 90 days) II

VIC 20 PERSONAL COMPUTER 	M 
We are the largest retailer of VIC 20's in Adelaide and our volumes enable hi

A savings on both CPU's and peripherals from both Commodore and Stack 
Products in the UK. Included in our product range is a new 8 Channel Analogue 

II 	to Digital converter with provision for up to 4K of EPROM on the one board. hi  
This unit can be used as a controller around the home for lighting, heating or 	hi 

I general experimentation. 	 • 
WE WILL NOT BE BEATEN ON PRICE AND WE ARE NOW INCLUD- ki 

A  PI ING 3K OF ADDITIONAL PLUG-IN MEMORY WITH EVERY VIC 20 
PURCHASE FOR $419.00! 

10 A 	 NORMALLY $449.... SAVE $30 

A Before you buy any VIC product do not hesitate to call us for a better price 10 
AND availability. We are Authorised Commodore dealers and offer the standard 
90 day warranty plus full servicing facilities unlike most of our competitors. 11 A 	Personal shoppers should call at our Colour Computer Centre at 220 Morphett 

II 	Street in Adelaide, just 3 doors from the TANDY COMPUTER CENTRE. 	U 

PRINTERS 	 U 
A 	We are the 	 people acknowledgedprinter 	as we have specialised in printers now 

PI 	for almost 2 years. We handle the ITOH 8510 Graphics printer, the STAR printer 
plus the whole range of TANDY, COMMODORE and ANADEX Printers. We a 	also handle daisywheels. If you have an interfacing problem we can help you 
there, too! We've connected Wangs, Hewlett Packards and other Mainframes to 

A
our printers and we can probably handle your problem, too. Please call for 
pricing and technical information. 

lc GICIIICAIMIKWIMIEWIIKWIEWIIMMICIKedll 
220 MORPHETT STREET, ADELAIDE, S.A. 5000 

All Correspondence to: 
P.O. BOX 7, PORT ADELAIDE, S.A. 5015 

TELEPHONE: 1081211 8146 



	

p 	.._ 

	

,/ 	• 

011211310 019111181131"01110 ES 81123-1*. 
 

OQ19ee::6Qee901ea►8 
cocnäinnesQQsasäoQA 
ac2e00101019888UCMC 

Z80 
PROGRAMMING 

Call Geoff Lohrere for: 

• System 80 repairs and modifications, 
• [prom copying, 
• Eproms programmed with your own programs, 

• Character generators programmed with 
character sets of your own choice, 

• System 80 modified to output sound, 
• Lower case kits for System 80. 

Z80 Programming 
57A Stanley Avenue 

MT. WAVERLY, 3149 
ph. 543-1485 

allows you to reposition the active area 
of the screen. Pressing "ESC" followed 
by "S" will transpose the screen one 
character position to the right. 
Similarly, "A", "W" and "Z" allow 
movement left, up and down, 
respectively. 	This is an interesting 
feature and, although the manual did 
not say so, is presumably used for 
correcting alignment differences 
between the computer and the TV. 

Two graphics modes are provided. The 
first is low resolution graphics giving 
128 by 48 pixels - the same as the 
TRS-80/System 80. The high resolution 
mode supplies 512 by 256 pixels. Both 
modes can be intermixed with character 
information on the normal 64 by 16 
position grid. An additional graphics 
feature is "programmable characters", 
and it is here that the machine starts to 
fall down. The manual gives an example 
of user defined characters (little men 
and spaceships), but nowhere does it tell 
you how to define your own characters. 
It says that this topic is covered 
elsewhere - but the `elsewhere' never 
turns up! 

The character set consists of 128 
permanent characters and 128 
programmables. The high resolution 
graphics are generated (transparently to 
the user) by defining programmable 
characters and displaying them. A 
clever trick, but the fact that there is 
only room for 128 programmable 
characters means that sooner or later 
you are going to run out, and it is often 
sooner. I wrote a program which used 
the PLOT statement to draw a single 
border around the screen and then used  

mode, with different allowable ranges, 
for example, SET (200, 200) is legal in 
high resolution mode, but not in low 
resolution. A PLOT statement is also 
provided for drawing lines between a 
series of points. It has four forms: 
the first of which simply draws a normal 
line, PLOTR resets the pixels along the 
line, PLOT 1 toggles the pixels and 
PLOTH is the same as PLOT except it 
inverts the vertical axis. 	It is not 
possible to combine options, e.g. 
PLOTRH, but this is not a serious 
restriction as it is unlikely that anyone 
would want to use the "H" option. 

The screen is generated using a 6545 
CRT controller chip, which explains 
why high resolution graphics rely on 
programmable characters. The 6545 
allows a wide variety of video outputs, 
some of which are made available by the 
Micro Bee. Automatic underlining is 
provided, as are reverse video characters 
Only one of these can be active at the 
same time,which is not due to the 6545, 
but to the way in which it is used. For 
the same reason, no automatic flashing 
or dual intensity is available. The 6545 
does have an input for a light pen, but 
Applied Technology decided to adapt 
this logic to keyboard scanning thereby 
dropping the cost of the machine, but 
also preventing the 6545 from being 
interfaced to a light pen. Presumably a 
light pen could still be attached through 
some other interface, but it would not 
be as convenient as using the 6545 
facility. The manual states that the 
6545 can be programmed to allow other 
display formats (e.g. 80 x 24), but I 
suspect that a ROM change would also 
be required. The only other point of 
interest on the video side of things is the 
cursor. 	It is normally a flashing 
underline character and, since it is 
generated directly by the 6545, can very 
easily be turned off, made into a block 
of reverse video or be made to stop 
flashing. The backspace key is logically 
destructive and although this is common 
on many of the larger mainframes, is 
nevertheless confusing. 

MicroBee with cover removed. 

PLOT 1 to draw a line between a series 
of randomly chosen points. After five 
to ten random lines, the programmable 
characters were exhausted and the 
program terminated with an error. 
Although you can generate a reasonable 
amount of graphics before running out 
of space, the fact that the limitation was 
so easy to detect means that it must be 
considered as a serious short coming 
in the system. I was quite disappointed 
about finding the problem, as the 
machine was measuring up extremely 
well until this point. 

Apart from the matter just mentioned, 
the graphics functions seem quite 
flexible. There are the usual SET, 
RESET and POINT functions which can 
be used in either high or low resolution 
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MicroBee with clear cover. 

One of the most refreshing features the 
machine has to offer is parameters on 
subroutine calls. 	This means that 
subroutines can be called by 
GOSUB [A, 7.1, C9] 1000 
the first line of the subroutine at 1000 
would 	 then 	 be 
1000 VAR (Z1, Z2, Z3) 
This has the effect of moving the values 
specified in the GOSUB into the 
variables listed in the VAR statement. 
The parameter variables are not local 
to the subroutine and hence results may 
be passed back through them. With 
features like this, it is a real pity that 
the variable names are so restricted. 
User definable functions are also 
provided, however these are also a bit 
restricted. Only seven user definable 
functions may be used and they are 
identified by a single digit. They can 
also only have one parameter. For 
example: FN2 = SIN (it) / COS (1l) 
The "At" symbol is used to represent the 
parameter passed into the function. 
Although these restrictions do serve to 
limit the usefulness of the functions, 
it should be remembered that many 
machines do not provide them at all on 
their base models, and that parameters 
on subroutines more than make up for 
possible short comings in other areas. 

Only two data types are available, these 
being string or single precision. There 
are no true integer or double precision 
modes, although the SD statement can 
be used to set the number of significant 
digits to use in calculations. One 
advantage of supporting single precision 
only is that it is possible to PEEK or 
POKE locations above 32,767 without 
using negative addresses required by 
most MICROSOFT Basics. To my mind 
this is a much more sensible way of 
POKEing. 

The manual did not 
about strings, but I 
usual limit of 255 
apply and ran a small 
shown below: 
10 STRS (1000) 
20 Al$ = ' 
30 Al$=Al$+"X" 
40N=N+1 
50 GOTO 30 
The STRS statement is used to reserve 
string space, and I gave it lots of room 
just to be on the safe side. The program 
ran for a while, and then aborted, just as 
expected. The length of A 1$ was 254 -
a bit surprising, but nothing to be 
amazed about. 	Further probing 
revealed that it had used up its 1000 
bytes of string space and that N was 
equal to 766. Now that is incredible! 
I could find no rational explanation 
for these strange results — perhaps 
Applied Technology could shed some 
light on the matter. 

The MICROWORLD Basic provides a 
string function called SEARCH, which 
is effectively the equivalent of INSTR in 
most other Basics, used for searching a 
string for sub-strings. A couple of string 
functions are noticeable by their 

absence, namely LEFTS, RIGHTS and 
MID$; although it could be possible to 
implement these using PEEKs. 

The Basic also supports some nice 
program maintenance features, such as 
a high quality RENUMber. An 
interesting command is the global search 
and replace, called GX, which allows 
you to search through the entire 
program changing all occurrences of a 
specified string to another string. For 
example, GX/FRED/HARRY/ would 
change all occurrences of FRED to 
HARRY. Each time it locates an 
occurrence of the first string, it lists the 
line containing it and marks the start of 
the string by a block of reverse video. 
The user may then push the full stop 
key to change the string, or any other 
key to advance to the next occurrence. 
It is a very nice idea, but I feel it would 
have been more powerful if it allowed 
you to leave out the second string and 
thereby do searching, and if it were 
possible to specify a range of line 
numbers. 	Unfortunately the GX 
function does not allow you to use 
strings which contain slashes ("/"), 
as this character is reserved to delimit 
the strings. 

There is no PRINT USING statement, 
but it is possible to perform some basic 
formatting in a FORTRAN type style, 
for example, PRINT [15 X], [F9.2 Y] 
would print the value of X as an integer 
in five spaces, and Y in nine spaces with 
two decimals. 	There is also an 
exponential format (scientific notation), 
and a rather peculiar alpha format 
which might, conceivably, come in 
handy sometime. 

One of the most sensible things I have 
seen for a long time is the MICRO BEE 
method of handling different 1/0 
devices. Two statements are provided, 
IN and OUT, which are used for 
selecting the source of data for INPUT 
statements and the destination of 
output for PRINT statements, 
respectively. The statement keywork is 
followed by a numeric expression in the 
range zero to five, and optionally 
followed by "ON" or "OFF". In this 
way, 1/0 may be directed to different 
combinations of devices, with devices 
being selectively added or removed. 
The MICRO BEE still supports the old 

PRINT/LPRINT pair, and a second 
parameter on the OUT statement means 
that these two streams of output can be 
treated separately and redirected to 
different devices. It is possible to direct 
printer output to the screen, but unfort-
unately it is not possible to do the 
reverse. This appeared to be the only 
lack of flexibility in their 1/0 system. 
Devices accessible include keyboard, 
VDU, printer, cassette at 300 baud, 
cassette at 1200 baud, RS-232 at 300 
baud and RS-232 at 1200 baud. 

The full repetoire of statements and 
functions are listed elsewhere in this 
article, but it is probably worthwhile 
going quickly over some of the more 
unusual of them. 

The SPEED statement selects the 
display speed of the VDU. ZONE is a 
statement used to control the spacing 
of print zones on output, as used when 
elements in a PRINT statement are sep-
arated by commas rather than 
semicolons. PRMT allows the prompt 
character to be changed from the 
normal question mark to any character 
of the programmers choosing. The 
RESTORE statement has an extra 
option on it which allows restoration to 
a particular line of DATA statements. 
This is particularly handy, as it is quite 
common for a program to require one 
set of DATA for once only 
initialization, and another set which is 
repeatedly used during execution. The 
benchmark timings reveal nothing 
unexpected, except that the results of 
BM-8 are missing. The machine does 
have an exponential function ("1,"), but 
it would not work in "LET" statements. 
It worked in PRINT statements, but as 
soon as I tried to store the result in a 
variable, the machine produced a 
diagnostic. The manual does not have 
a section on arithmetic expressions, so it 
is possible that there are some special 
rules. It is more likely, however, that it 
is the result of some bug in the 
interpreter. While this sounds like a 
fairly serious situation, it is a problem 
that is easily solved by Applied 
Technology or MICROWORLD. It's 
things like the limitations in high 

have much to say 
assumed that the 
characters would 
program to test it, 
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HIGH RESOLUTION, 
HIGH VISIBILITY 
GRAPHICS 
MicroBee brings you unsurpassed 
graphics facilities under easy to learn 
BASIC control. In low resolution mode 
(128x48 units) you can generate 
'chunky' graphics and run Tandy 
programmes. For finer control a couple 
of keystrokes, switch you to high 
resolution graphics (512x256 units) and 
still let you combine them with text. 
Doing all this is easy for MicroBee. It 
shares the same intelligent VDU 
controller IC with IBM's new personal 
computer. So, like the IBM, MicroBee 
has a fully programmable screen 
display. MicroBee's standard 16 line by 
64 character upper/lower case format 
can be updated to the professional 
80x24 format to run CP/M programs. No 
need for expensive add ons. 
Simple, easy to use BASIC commands 
make using your MicroBee easy, even if 
you're just getting into computers. 

UNIQUE CONTINUOUS 
MEMORY AND 
BUILT IN SOUND 
Only Micro Bee brings you this great 
facility. You can hold programs and data 
in continuous memory when you switch 
off, or move to a new location. There's no 
longer any need to store on cassette or 
floppy discs at the end of the day. A 
power failure doesn't mean the loss of 
valuable programs or data. An inbuilt 
battery holds everything in memory until 
power is restored or you switch on again. 
MicroBee, your portable terminal. 
MicroBee's built in sound facilities bring 
you two octaves of music to tune up your 
programming skills. Again under simple 
to use BASIC control. Add sound to your 
game programs. Or maybe write your 
own music. The speaker is inbuilt. And 
it's so easy to learn. MicroBee brings 
you unique facilities and opens up new 
programming opportunities. 
MicroBee, the personal computer that 
never forgets. 

SERIAL AND PARALLEL 
PORTS READY. 
Your MicroBee is fully equipped to 
interface and communicate with the 
outside world. The programmable 
RS232 standard port means connecting 
a serial printer, modem or another 
computer is as simple as plugging it in. 
MicroBee's built in software means 
you're ready to run at 300 or 1200 baud. 
When you're ready to go further, use 
MicroBee's parallel port and connect up 
joysticks, Centronics type printers or any 
other peripherals needing a parallel 
port. Even the cassette interface has 
something special. It will store and load 
programmes at 300 or 1200 baud in 
either BASIC or Z80 code as well as 
letting you merge lines into an already 
existing BASIC program. 
MicroBee works happily with your 
ordinary audio cassette recorder, and 
gives you a good load and save every 
time, even at the higher (1200 baud) rate. 
It's as simple as plugging it in with 
MicroBee. 

microbee does 



EXPANSION POWER 
If you're not sure how you'll be using 
your MicroBee in the future, we've 
thought of that too. MicroBee is 
designed for inexpensive future 
expansion. The basic MicroBee with 
16K of user RAM easily converts to 32K 
with a changeover board. Adding ROM 
(Read Only Memory) up to 28K is as easy 
as plugging it in to the memory board. 
Want S100 expansion? MicroBee goes 
one better. Its unique Z80 expansion 
bus lets your MicroBee interface with 
S100 as well as all the other expansion 
busses. 
And if you're thinking of using disc 
drives and want to be able to run world 
standard CP/M Software, MicroBee's 
still with you. The soon to be released 
memory board and factory mod 
convert your MicroBee to 48K RAM, 
running CP/M with the ability to take 
disc drives. So you can run the same 
programs as IBM, DEC, Xerox and HP 
do on their Micros. MicroBee, ready 
when you are. 

POWERFUL 16K 
MICROWORLD BASIC 
Programming has never been simpler. 
Novice or experienced programmer, 
you'll find MicroBee's 16K BASIC in 
ROM a delight to use. MicroWorld gives 
you everything you get with other 
BASICs plus extra help. Like special 
error reporting and editing. And support 
of the built in sound and graphics 
facilities. So MicroBee's powers aren't 
hard to use. The BASIC also controls 
printers and modems. Writing programs 
is simpler because of the BASIC's 
search and replace ability. When you 
want to go further, 
MicroWorld Editor/Assembler helps 
you use Z80 code and write USR 
subroutines. It's in ROM for instant 
access. Or get going right away with 
Cassette Programs. From only $6.95 
each. Chose from games like Chase, 
Target, ZTrek, Solitaire, Wumpus, 
Biorythm, Calender Maker or utilities 
like Typing Drill, Diagnostic, Textmaster. 

SOFTWARE SUPPORT 
As a MicroBee owner, you'll become a 
member of the MicroWorld Users' 
group, and receive our newsletter and 
updates. Your kit comes on 14 day 
satisfaction guarantee. And there's a 
$50 complete cover service coupon if 
you have trouble. 
You can phone order MicroBee on 
(02) 487 3798. Use your Bankcard. Or to 
Mail Order your MicroBee just write to:-
MicroBee, Box 311, Hornsby NSW 2077 
Due to enormous demand. MicroBee 
deliveries have been delayed. 
Complete kit $399 Includes 16K RAM, 
16K ROM BASIC, 
all manuals. 
Software includes: 
Editor/Assembler (ROMs, Manual) $49.50 
Cassette software 	(each) $6.95 
APPLIED TECHNOLOGY 
Showroom/Office 1 A Pattison Ave.. Waitara 
Hours 9-5 Monday to Saturday.  
Phone (02) 487 2711 Telex APPTEC 72767 

microbee 

more, simply 



CPU 

RAM 

ROM 

Cassette 

Serial Port 

Screen 

Keyboard 

Languages 

Sound generator 

Video output 

Z80, 2 MHz 

16k CMOS 

16k, MICROWORLD 

1, 300 or 1200 baud 

RS-232, 300 or 1200 baud 

16 lines of 64 characters 
Hi-res 512 x 256 
Lo-res 128 x 48 
60 keys 

Basic 

24 tones 

B & W, direct video output. 

BENCHMARK TIMINGS 	(all times are in seconds) 

BM - I 2.7 BM-5 20.9 

BM - 2 10.0 BM-6 39.4 

BM - 3 18.1 BM - 7 67.3 

BM - 4 17.9 BM - 8 sec text 

TECHNICAL SPECIFICATION 

resolution graphics that should be 
considered as serious, as this is a design 
fault which cannot easily be remedied. 

The MICRO-BEE comes in kit form, 
and must be assembled by the owner 
before it can be used. It does not look 
too difficult to put together, but 
experience with soldering is essential. If 
you have never soldered before, it 
would not be a good idea to learn by 
putting together this kit. Preferably 
grab a friend who has soldering 
experience to help. Applied 
Technology separates the components 
into about half a dozen different 
containers to make identification easier. 
They also include resistor colour codes 
in the assembly instructions. The 
instructions seem clear, and are 
organised into a "tick the box" format. 
Everything you need is included in the 
kit (except a soldering iron, experience, 
etc.) including power supply, case, 
chasis, keyboard and IC sockets. 

Applied Technology includes a "no 
apologies" coupon with each machine. 
If you get stuck at any point in the 
construction of the machine, send it to 
them along with the coupon and $50.00 
and they will complete the machine, 
test it for you and send it back. The 
manual stresses that if you are not too 
sure about something, use the "no 
apologies" coupon rather than risk 
ruining the kit. The coupon is invalid if 
you have caused too much damage to 
the machine. 	In general, the 
contruction does not appear too 
difficult and I think that anyone with a 
reasonable amount of experience should 
have no trouble in getting it to work. 
I imagine that some people might be put 
off by the fact that the Micro-Bee is a 
kit, which is unfortunate as it is quite a 
machine. I would hope that Applied 
Technology brings out an assembled and 
tested version of the computer as they 
would probably find they would sell 
many more machines. 

Documentation 
The documentation included with the 
machine is a construction manual, a 
Basic manual and a copy of the insert 
which recently featured in "Your 
Computer". 
The assembly manual is excellent in all 
respects. The copy of the insert is vague 
and far from complete, at one moment 
trying to explain things in layman's 
terms, and at the next moment 
dropping in terms such as "classic Von 
Neumann architecture". 	The 
documentation seems confused about 
what the machine can do and 
contradicts 	itself 	concerning 
volatile memory. At one point it says 
the machine uses non-volatile CMOS 
RAM, and then later it says the memory 
is battery backed. I tried turning the 
computer off for 30 seconds and found 
that it is neither! 
The Basic manual covers each state-
ment, function and command in turn, 
but does not go so far as to cover such 
things as expressions, statement coding 
and layout rules, etc. The 
documentation is adequate as a first 
draught, but needs to be totally re-
worked to bring it up to the quality 
other manufacturers are producing. 

MicroBee with cover and coreboard removed. 

Expansion 	 Conclusion 
Despite the one or two criticisms 1 made 
of the Micro-Bee, I must say that I was 
extremely impressed with it. There was 
more to review than I had expected, 
given its size and cost. Its biggest 
problem is the "assemble it yourself" 
aspect, as I am sure many potential 
buyers will shy away. Its other main 
problem is the competition offered by 
the low cost colour machines, but I 
think you will find that the Micro Bee 
offers more computing power for your 
dollar. 
It's a good machine, it's Australian 
designed, and I definitely think that it 
is worth considering in your next micro-
purchase. 

The machine is organised internally with 
all the memory on the one board. At 
the base model, this board contains 16k 
of RAM and 16k of ROM, with room 
for an additional 16k of RAM on the 
same board. The "core" board, as it is 
referred to, can be removed and 
replaced with a board containing 48k of 
RAM for running in a disk based CP/M 
environment. At the moment there is 
no news concerning disks, printers and 
light pens, but apparently an S-100 
expansion interface is on its way, which 
should open the machine to a whole 
world of expansion. 
The 16k upgrade is available in kit form 
for a cost of $120. 
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NETWORK NEWS 

Here is a list of all Australian personal computer networks. As more networks appear — and as more 
facilities are added to existing ones — we'll report them in this section, which appears monthly. 

The Australian Beginning. 
Operator: The Australian 
Beginning Pty. Ltd. 364 
La Trobe Street, Melbourne. 
Tel: (03) 329 7998. Facilities: 
Information service, electronic 
mail, software storage, and 
software downloading. Hours: 
24 hours/day, 7 days/week. 
INFONET. Operator: Network 
Services Division of Computer 
Sciences of Australia Pty. Ltd., 
460 Pacific Highway, 
St Leonards, NSW. Tel: (02) 
439 0033. Facilities: Access to 

databases produced by the 
Australian Bureau of Statistics 
and the Institute of Economic 
and Social Research. Hours 
(E.S.T.): Monday to Friday 
(7am to 9pm), Saturday (8am 
to 5pm) and Sunday (8am to 
11.30am). 
AUSINET. Operator: ACI 
Computer Services, P.O. Box 
42, Clayton, Victoria. Tel: 
(03) 544 8433. Facilities: 
Medium to databases whose 
subject coverage includes 
agriculture, education, energy, 

industry, public affairs, science 
and technology and an online 
Australian database directory. 
Hours: 8.30am to 9.00pm 
E.S.T. Monday to Friday. 

CSIRONET. Operator: CSIRO 
Division of Compu ting 
Research, P.O. Box 89, East 
Melbourne. Tel: (03) 419 1333. 
Facilities: Carries a broad range 
of scientific and technological 
databases compiled in Australia 
and overseas, including general 
scientific research, renewable 
energy resources, agriculture, 

water resources, mining and 
geology, and thermodynamics. 

IP Sharp Associates Network. 
Operator: IP Sharp Associates 
Pty. Ltd., 13th Floor, 175 
Pitt Street, Sydney. Tel: (02) 
232 6366. Facilities: The 
network is an international 
time sharing data processing 
network, the host computers 
being located in Toronto, 
Canada. Hours: 24 hours/day, 
7 days/week. 

DIARY DATA 

Readers are strongly advised to check details with exibition organisers before making travel 
arrangements to avoid wasted journeys due to cancellations, printer's errors, etc. 
Organisers are requested to notify APC of forthcoming events well in advance 

to allow time for inclusion in `Diary Data'. 

Hanover Trade Fair 
Computers — How they work and what they do. 
Tel: (02) 232 6366 
CETIA, Melbourne Exhibition Buildings 
Data 82, Centrepoint, Contact: Graphic Directions 
National Microcomputer Conference, Contact: 
MICSIG, ACS 
Data 82, Melbourne Showgrounds 
The 1st Australian Personal Computer Show, Centrepoint, 
Contact: Australian Exhibition Services 

April 21-28, 1982 

April 22-23, 1982 
June 1-4, 1982 
August 10-12, 1982 

August 18-20, 1982 
November 9-11, 1982 

March 10-12, 1983 

Hanover, Germany 
Sydney 

Melbourne 
Sydney 
Canberra 

Melbourne 
Sydney 

USER GROUPS INDEX 
Below is a list of alterations and additions to the list of user groups published in the March issue. 

Perth '80 User Group. Meetings 
are held at the Community 
Recreation Hall, Macdonald 
Street, Yokine on the first 
Tuesday of each month at 
7.30pm. System 80 and TRS-80 
users are welcome at meetings. 
For more information contact 
C. Powell (09) 457 6849. 

Ballarat Computer Users 
Group 
Membership is $5.00 per annum 
to cover postage of newsletter. 
Meetings on the first Thursday 

of each month at the Hopetoun 
Street Community Education 
Centre in Ballarat. Interested 
persons can contact the Publicity 
Officer, John Preston, 
(053) 31 4363. 

Hewlett Packard User 
Group 
Meetings are held as notified 
at 121 Wollongong Street, 
Fishwick. For more infor-
mation, contact Claire Maguire 
(062) 80 4244 (BH). 

OMEGA — Ohio Scientific. 
Meetings are held the third 
Wednesday of every second 
calendar month. Contact: Geoff 
Cohen (062) 49 2688 (BH). 

PET User Group. Meetings are 
held every Saturday at Scott 
House, 219 London Circuit, 
Civic. More details are 
available from Greg Wilkins 
(062) 512 3836. 
Queensland Sorcerer Users 
Group (QSUG). Meetings are 
held on the last Sunday of 

each month at the Queensland 
University. Annual member-
ship fee is $10. For more infor-
mation contact G. Snell 
(04) 205 1017. 
Northern Territory Micro 
Computer Users Group. 
Meetings are held on the first 
Sunday of every month at 
96 Freshwater Road, Jingili, 
Darwin. Further details may be 
obtained from the address 
above or write to H. Stockdale, 
4 Bellara Street, RAAF Base, 
Darwin, 5789. 
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LET THE 

AUSTRAIIAfl ßEGIflflIflG 
BRING MAINFRAME POWER INTO YOUR HOME OR OFFICE 

THE AUSTRALIAN BEGINNING 
PTY. LTD. 

The Australian Beginning Pty. Ltd. is an Australian 
company, with Australian based computer facilities, 
using the Australian Telecommunications network 
to offer Australian clients Australian information 
services and software. 

WE ARE PROUD TO ANNOUNCE THE LAUNCHING OF 
AUSTRALIA'S FIRST MICROCOMPUTER INFORMATION UTILITY 

The AUSTRALIAN BEGINNING 
is Australia's first microcomputer 
information utility, aimed at giving 
the average microcomputer user 
access to the computer data banks 
and also massive storage space 
previously only available to large 
Mainframe installations. The era of 
home computers has now officially 
begun in Australia, now that the 
AUSTRALIAN BEGINNING is here; 
as now, any small businessman or 
student can have on his desk for 
an extremely small cost, a system 
that has the level of storage power 
and access to data banks for which 
only a few years ago, government 
departments and large private users 
were paying millions of dollars. 

The AUSTRALIAN BEGINNING 
can be accessed through a number 
of 'approved' personal computers, 
and terminals, by use of an 
accoustic coupler or modem. 

Users will receive a number of 
benefits which will include: 

INFORMATION SERVICES 

Members will have access to a 
number of information sources which 
will include the latest news, sports 
results, financial reports, and farm 
information. 
NATIONWIDE COMMUNICATION 

Members will be able, also, to 
communicate nationwide with other 
AUSTRALIAN BEGINNING members 
through our system, 

THE AUSTRALIAN BEGINNING 
RECOMMENDS 3M DISKETTES 

SOFTWARE BANK 
Users will have access to a myriad 

of computer programs that will include 
entertainment, educational aids, 
programming and diagnostic tools, 
and financial applications. 

MAINFRAME POWER 

Users will have the capability to 
make use of the Mainframe's huge 
storage capacity by using any of our 
large programs, or storing your large 
programs on our system. 

SHOP AT HOME 
You can take advantage of our 

'shopping by computer' system to 
get the best prices on a number of 
popular consumer items. 

EXTREMELY EASY TO USE 
You do not have to be a computer 

programmer to make use of the 
AUSTRALIAN BEGINNING. All of 
the instructions are in everyday 
English, so that even the younger 
members of your family will be able 
to operate the system. 

LOW COST 
While services like these used to 

cost tens of thousands of dollars 
to the government departments and 
large corporations who used them, 
they are now available to you for 
less than the cost of a packet of 
cigarettes a day for the 'average' 
user. 

You can join the AUSTRALIAN 
BEGINNING by paying a one-time 
joining fee of $100, and a small 
hourly user charge of $10 an hour 
8 a.m. - 6 p.m. and $4.50 an hour 
6 p.m. - 8 a.m. weekdays and all 
weekends.  

TO JOIN THE AUSTRALIAN BEGINNING 
FAMILY, AND TAKE ADVANTAGE OF 
THE EXCITING SERVICES WE WILL BE 
OFFERING, PLEASE COMPLETE THE 
COUPON BELOW: 

MEMBERSHIP REQUEST 

Yes, I think the idea of the AUSTRALIAN 
BEGINNING is great! I enclose 5100 so please 
send me my user manual and password. 

❑I I have a computer, Brand 	  

Model 	  

❑ Please send me information on low cost 
equipment packages I can use to take advantage 
of the AUSTRALIAN BEGINNING'S services. 

NAME: 	  

ADDRESS' 	  

CI TY• 	  

STATE• 	  POSTCODE 	  

PHONE .................... 

THE AUSTRALIAN BEGINNING 
(SALES) PTY.LTD., 

364 LaTrobe Street, 
Melbourne, Victoria, 3000. 

Tel: (03)329.7996 

I am Interested, but 1 need more Information. 

DEALER INQUIRIES INVITED 
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and 
HARD DISK 

Specialists 

Programs 
We are interested in programs for any of the popular micros — please specify which 

one you wrote your program on and how much it uses up. We'd also prefer more 
`serious' software: games are all very absorbing, but the programme section of APC 

does seem rather one-sided. Make sure programs submitted are fully debugged 
before they're sent in, preferably on cassette with a clear listing enclosed. 

A short explanation of your program's function would also be desirable. If you 
want it returned, enclose an SAE and write your name and address on each piece 
of paper you send. Don't worry if you don't hear anything for a few months 

programs take a long time to evaluate. And we pay for all programs we print. 
Send contributions to APC, 462 Burwood Road, Hawthorn, Vic. 3122. 

Sincere thanks to everyone who has 
volunteered to join APC's referee 
scheme. Although we must now inform 
you that the number of volunteers is 
beginning to exceed demand and the 
register is closed to further applications. 
Those who have applied will be 
contacted with details of the scheme. 
And please keep sending in programs! 

Hopefully before too long, we'll 
be seeing more programs written for 
new machines such as the Ataris, 

VIC-20, Peach and TRS-80 Color. 
You've read the tests, been to the 
shows, seen the adverts, now write the 
programs! There must be at least a few 
ardent keyboard bashers hiding one or 
another of the aforementioned under 
their TVs; there is a little evidence of 
this, but it's quite scarce. If you've 
having problems a carefully typed or, at 
last resort, hand-printed listing will be 
quite acceptable. 

TRS-80 Reaction Timing 
By MG Green 

The program measures the time taken to 
react to a cross appearing on a screen 
(signified by pressing a key) and then 
compiles a histogram after a specified 
number of tries and calculates the mean 

and standard deviations which appear 
•at the same time as the histogram. This 
one is in TRS-80/System 80 Basic and 
needs 14k. 

80 CLS:DIM A(50) 
90 PRINT TAB(20) "REACTION TIME PROGRAM":PRINT:PRINT 
100 PRINT TAB(10) "AS SOON AS THE CROSS APPEARS PRESS ANY KEY" 
110 REM 
120 REM THE FOLLOWING SECTION READS THE TIMING ROUTINE 
130 REM AND CONVERTS IT INTO A STRING 
140 DATA 110000012400CD600013D5CD2B000IFE0028F0626BC39A0A 
150 READ AS 
160 MS = "" 
170 FOR I=1 TO LEN(AS) STEP 2 
180 N1 = ASC(MIDS(AS,I,1)): N2 = ASC(MIDS(A$,I+1,1)) 
190 IF N1`57 THEN Ni = N1-7 
200 IF N2)-57 THEN N2 = N2-7 
210 N = (N1-48)t16 + N2-48 
220 MS = MS + CHR$(N) 
230 NEXT I 
240 REM 
250 PRINT:PRINT:INPUT "HOW MANY TRIES";NT 
260 FOR I=0 TO 50:A(I)=0:NEXT 
270 S1=0:S2=0:SM=0 
280 GOTO 300 
290 PRINT:PRINT:INPUT"HOW MANY MORE TRIES";NT 
300 CLS:PRINT TAB(25) "GET READY" 
310 FOR I=1 TO 500:NEXT 
320 CLS 
330 IT=0 
340 REM 
350 REM LOOP FOR EACH TRY BEGINS HERE WITH THE SELECTION 
360 REM OF A RANDOM TIME BEFORE THE CROSS APPEARS 
370 REM 
380 IT = IT+1 
390 IF IT?NT THEN 690 
400 N = 500 + RND(1000) 
410 REM 
420 REM POKE THE ADDRESS OF THE START OF THE TIMING 
430 REM ROUTINE INTO THE CORRECT ADDRESSES 
440 BE = VARPTR(M$) 
450 POKE 16526, PEEK(BE+1) 
460 POKE 16527, PEEK(BE+2) 
470 FOR I=1TON:NEXT 
480 REM 
490 REM THE TIMING ROUTINE IS CALLED HERE AND RETURNS 
500 REM THE DELAY IN MILLI—SECONDS. 

Direct  ~ 
Computer 

Sales) v̀`' 

We offer real customer support 
as much help after the sale 
as before it, 

* custom programming and con-
figuring of Visicalc and data 
bases, 

* staff training 
* same day on site service, 
* custom design of electronic 

equipment 	particularly 	the 
interfacing 	of 	micros 	to 
industrial equipment, 

* financing 	to 	approved 
customers. 

All this is possible because we 
have invested in staff who have 
the required skills. 

Our products include: 
* Apple II and Ill systems, 
* Corvus Hard Disks, 
* a full range of printers, 
* software 	covering 	business, 

word processing, science and 
leisure. 

Business Hours: 

	

Mon, Tue, Wed, Fri: 	 9-6 

	

Thur: 	 9-9 

	

Sat: 	 9-2 
Address: 

198 Forest Road, 
HURSTVI LLE, 

SYDNEY NSW 2220 
Phone: 

(02) 570 8344 
Telex: 

AA 20149 
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SUBSCRIPTION ORDER FORM 
I would like to subscribe to Australian Business Computer for 1 year (10 issues) 

❑ $35 within Australia ❑Aust $45 overseas surface ❑Aust $100 overseas air 
❑ I enclose my cheque, payable to Australian Business Computer for $ 
❑ Please invoice my company 
❑ Please charge my Bankcard. Bankcard Number 	  

Expiry Date 	 Signature 	  

Name 	  

Address 	  

	 Postcode 	  

Please send this order form with your remittance to Australian Business Computer, 
Subscriptions Department, Freepost 10, 462 Buwood Road, Hawthorn, 3122. 

L 

ubscribe 
now 

Can you afford 
to spend $3.50 ? 

More important, can you afford 
NOT to spend $3.50 for this 
month's edition of Australian 
Business Computer. 

If you are in business, you will 
find ABC is packed full of concise, 
valuable information to help you 
manage your computer resources 
more effectively. 

If you are about to buy your first 
computer for business, ABC has timely 
advice. This month and every month, 
Australian Business Computer keeps you 
up to date in the world of business 
computing. 

IN THE NEXT ABC: 

* What size computer is best for you? * Computers in retailing. * Straight-forward advice from 

columnist Ashley Goldsworthy. AND MUCH MORE 
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Programs 
510 
520 
530 

PRINTa'1160,"X" 
N=USR(0) 
PRINTaa284,N;"MSEC";CHR$(30) 

540 FOR I=1 TO 500:NEXT 
550 CLS 
560 REM 	INCREMENT COUNTERS FOR CALCULATION OF MEAN 
570 REM 	AND STANDARD DEVIATION 
580 REM 	AND STORE TIME IN HISTOGRAM 
590 51 = S1 + N 
600 S2 = S2 +NC2 
610 SM = SM + 1 
620 N = INT(N/10) 	+ 1 
630 IF N<51 THEN A(N)=A(N)+1 

ZX81 Graphplot 
by N Angell 

This runs in 1k and will plot a graph 
for a large variety of equations of the 
form y=2x; y=x2 +4; .y=1/x (y in terms 
of x). It requests the equation and then 
works out maximum values for x and y 
thereby dividing the screen appro-
priately. This done, it will plot the 
graph using the previously deduced 

volumes as limits so that the graph does 
not run over the edge of the screen. It is 
useful for handling negative values in 
plotting graphs. The number or range of 
x values can easily be altered — see lines 
110 and 120 — according to the equa-
tion used or the accuracy of plot-
ting required. 

I

10 REM "GRAPHPLOT" 

20 LET I = 0 i 

640 
650 
660 
670 
680 
690 
700 
702 
704 
706 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 

GOTO 380 
REM 
REM END OF TRIES 
REM SORT AND PRINT THE RESULTS AS A HISTOGRAM 
REM 
F3$="$$$" 
CLS 
REM 
REM 	 THE HISTOGRAMME 
REM 
MA = 

MB = 20 IS MORE SUITABLE IF 
MB NORMALISES THE HISTOGRAM 

IS OUTPUT TO A PRINTER. 
0: MB = 10 

FORI=OTO50 
IF A(I)>MA 
NEXTI 
IF MA=0 THEN PRINT "NO 
IX=INT((MA-1)/MB)+1 
NA=INT(MA/IX)+1 
FORI=1TONA 
Y=IX*(NA+1—I) 
PRINT USING F3$;Y;:PRINT":"; 
FORJ=1TO50 
RE=Y—A(J) 
CH$=" " 
IF RE>=IX THEN 870 
IF RE<=0 THEN CH$="X":GOT0870 
CH$=CHR$(IX—RE+48) 
PRINT CH$; 
NExTJ 
PRINT 
NEXTI 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
REM 
REM 
REM 
REM 
ME = INT(S1/SM) 
SD = (S2—SM$MEC2)/(SM-1): SD = INT(SQR(SD)) 
PRINT:PRINT TAB(10) "MEAN";ME;TAB(40) "STD DEV";SD 
REM 
REM 
REM 
PRINT TAB(18) "HIT ANY KEY TO CONTINUE"; 
AN$=INKEY$:IFAN$="" THEN 1060 
CLS 
PRINT "HIT 
PRINT TAB(1 
PRINT TAB(1 
PRINT TAB(1 
AN$=INKEY$: 
IF AN$="A" 
IF AN$="R" 
END 

NOW 
AND 

SELECT CONTINUATION 

CALCULATE THE 
PRINT THEM 

—";:FORI=1TO5:PRINT" 	 
0 ";:FORI=ITOS:PRINT" 
";:FORI=ITO5:PRINT" 
";:FORI=1T05:PRINT" 

THEN MA=A(I) 

A KEY AS FOLLOWS:—" 
0) "'A' TO ADD MORE TRIES" 
0) "'R' TO RESTART THE PROGRAM" 
0) "ANY OTHER KEY TO END" 
IF AN$="" THEN 1120 
THEN 290 
THEN 250 

DATA TO 

MEAN AND 

HISTOGRAMME": 

STANPARD DEVLATION 

+";:NEXTI:PRINT 
";I;:NEXTI:PRINT 
0";:NEXTI:PRINT 
0";:NEXTI:PRINT 

GOTO 1050 

o~ ttr «vt t 
CASSETTE 

	,:e 

SOFTWARE 	.fCa; 	----:- 
for 	n 	

v 

SUPERBOARDS 	to"X- rJ 

and 
 

CHALLENGERS 

CASTLE 
absorbing and exciting adventure in 8K? 

Yes! — $28 

MAGIC BOX 
a dazzling display of the graphics 

capability of your computer — $20 

Sweet PEA 
Peter's Editor and Assembler: 

up to 200 lines in 8K! — $40 

the FUNCTION MACHINE 
graphs almost any function — $24 

SIMCOM 
graphic simulation of 

a SIMple COMputer — $24 

MONEY BACK GUARANTEE 
FREE CATALOGUE 

COMPUTER COTTAGE, 
P.O. Box 455, 

Charters Towers, 4820 
Tel. (077) 87 2750 

EA!ORE 
COMPUTERS 

Systems & Software 

for 

— SCHOOLS 
— BUSINESS 
— SCIENTIFIC & 
— ENGINEERING 

from $400 to $25,000 

NATIONAL PANASONIC 
APPLE 
COMMODORE 
ARCHIVES  

10 MITCHELL ST 
(PO BOX 47) 
CAMDEN NSW 2570 
Phone (046) 666 406 
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THE COMPUTER 
COUNTRY GROUP 

~~ apple computer 
®Authorized Dealer 

WE ARE VICTORIA'S OLDEST APPLE DEALER 

EXCELLENT PRICES ! 
EXCELLENT SERVICE ! 
EXCELLENT BACKUP ! 
WHY GO ELSEWHERE ? 

WE HAVE PROBABLY ONE OF THE BIGGEST RANGES OF 
APPLE PRODUCTS IN AUSTRALIA 

SOON TO BE OPENING IN ADELAIDE. 
FOR FURTHER INFORMATION CALL 
KEY COMPUTERS 
(08) 277-8936 

COMPUTER COUNTRY (VICTORIA) PTY LTD 
338 QUEEN STREET, 
MELBOURNE VIC 3000. 
(03) 329-7533 
IN QUEENSLAND CALL COMPUTER CITY 

600 OLD CLEVELAND ROAD, 
CAMP HILL QLD 4152. 
(07) 398-6759 

The Apple Professionals 



'
. 

Programs 
30 LET H = I 

40 LET P=I 

50 LET M = I 

60 LET C = -1 

70 PRINT "INPUT EQUATION NOW" 

80 INPUT A$ 

90 CLS 

100 PRINT "Y = ";A$ 

110 FOR X = -3 TO 3 STEP .5 

120 IF X = 0 THEN LET X = .001 
130 LET Y = VAL A$ 

140 IF C = -1 THEN GOTO 500 

150 LET N = 40 / J 

160 PLOT M , (Y + ABS I) * N 

170 LET M = M + (60 / P) 

180 PRINT INT Y 

190 NEXT X 

200 STOP 

500 LET P = P + 1 

510 IF Y> H THEN LET H = Y 

520 IF Y(I THEN LET I = Y 

530 LET J=0 
540 IF SGN I = -1 THEN LET J = ABS I + H 

550 IF SGN I = 1 THEN LET J = H - I 

560 IF SGN I = 0 THEN LET J = H 
570 NEXT X 

580 LET C = 0 

590 GOTO 110 

PET Cheese 
by Paul Bradshaw 

A game to run on 'new ROM' or `Basic 4.0' PETs in 8k. 
Instructions are in the game. 

120 A=RND(0) 
130 2t="000000" ASS= "00000" 
140 G0SUS1130 REM + INSTRUCTIONS + 
150 60SUB640 PEN + READ MOVEMENT DATA + 
100 	F'R' INT ":1" 
170 GOSUD1390 REM + INSTAL MAC NINE CODE + 
ISO CC=18 REM + CHEESE COUNTER + 
190 G0SUD4S0-REM + INITIAL DI SPLAY + 
:=00 FYiE:E59464, F'OkE5'?467.1e POI E.,940•6 	FEPI 1 Ir1Ii. =JUNLFO:-: + 
210 REM +++ INITIAL CAT POSITION ++M 
220 C.=3276£:+11IT. 	1i+1000? I FRED: •i  ::_2THEN2-'O 
2+6 FpkEl6• INT. C.•25e? F•Op(E15•C-256+F'EEE 10 FCe EC •+.1 
240 FCP.E177• 2 REM + 2=CATSPEED-CAtd LE ALTERED + 
250 S00826 PEN +•rHIT. MACHINE CODE FCIR' CAT PLiVEME1iT + 
200 MC =0 SC =0 
270 FOR'DL= I TO l 000 NEXT 
200 	GI i'dUD 40 1•iD=0 F=0 ==1•I I•1=I•I-ht D ,  

REM +++ IIIITIAL NAFTIINC. ++:+ 
300 Pic 	FOP t=1TIi50 FiilEZ. 160 FCRE: •::. F01E`•94c.4.2igi-1+2 hE::T 
;10 F'OEE594e•4•Cr 	 - 
:20 REM +++ 11OVE MOUSE +++ 
-30 7=11 PI=11+(1. 	I1D=I•ID+1 
•40 IFFEEL,PI+1 •=32ANDF'HDR1 	.98THEFIFI=PI+1 
50 	IF PHI ,PI+I =l00ANDFEEt: 	I6riTHEFIl1=I•I+l 
,60 I FF'EEK PI-1 .=160ANDF'EEP rt,  :: 	THENM=PI- I 
.70 !FRED •M)=32THEN440 
60 IFF'EEl 	 .32 i;0'_.Ub'9O $7,0T0,170 
I90 !FEED ) I•I • 	160THEIi4'k 
400 F'OF 	32 F'0I.EM•:2 CC=CC-1 GCF_.UI310 
410 IFC C=tiTHEI11O30 

ST. 
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Si. 
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si 
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INSTANT ROM 

Have you ever wanted to write programs that would stay in your COMMODORE permanently? Extend BASIC write security programs, special print routines? And put them into an EPROM and plug them into your COMMODORE? (and some other popular micros) 
Now you can do it quickly and easily - and you don' EPROM programmer! 	 tneedan 
INSTANT ROM FOR COMMODORE INSTANT ROM is 2k, 4K or 8k of CMOS memory with batter back-up. Just plug it into the socket Provided o

n your COMMODORE. Then write y?ur program into it asif it were 

or
RAM. Or  

 ome
load
otherr  part at

rams lnto 
memory..

ANT  
 Then remove 	 Write ffvm1heerove the Write 

yea 
Enable lead, and 

Even when 
your program 

wer es 
 

 goes
there. 

offfrPermanently -tor,  I 
oe rr automatically keeps the battery charged. You can °mpg it,  

add to it, alter it - instantly. You can change a sin (debug it, 
even a single bit no erasure problems. And you can c

opy other programs into it in seconds. 

CW DEALERS:The Microcomputer House (02) 6994334 
G.F.S. Electronics Imports (03)873 3939 
Gulf Communications (086) 45 0208 
Dealer enquiries welcome 

Irdw ELECTRONICS 

416 LOGAN RD. 
CORNER, BRISBANE. TEL: (07) 397 0808, 397cl  088c  88 HW oo  STONES 

Box 274 SUNNYBANK OLD. 4109. TELEX AA40811. qH &i P O 
an'4(4 AHD 

Telephone (07)211 4767 

BANKCARB WELCOME 

DISCOUNT 
DISC DRIVES COMPUTERS 

PRINTERS 
ITOH 8300 PARALLEL 
ITOH 8300 SERIAL 
ITOH 1500 PARALLEL 

(DAISYWHEEL) 
ITOH 1500 SERIAL 

(DAISYWHEEL) 
ITOH 8510 PARALLEL 
ITOH 8510 SERIAL 

(GRAPHICS ETC) 
DISC DRIVES 
MP1 MP1 51 $275.00 + 17,50  

MP1 52 $385.00 + 17.5% 
MP1 91 $41'5.00 + 17,5% 
MP1 92 $515.00 + 17,5%  

TANDON 
TM100-1 $295.00 + 17.5% 
TM 100.2 $385.00 + 12,5% 
TM100-3 $415.00 + 17.5% 
TM100-4 $515.00 + 17,5% 

Y-E-DATA Double Sided Double denst $625.00 + S.T. 
Please Note we have many different typesc connectors available for computers, 

SYSTEM 80 &SORCERER'S 
PLEASE ASK OUR PRICE 

VERBATIM DISCS 
8" SOFT SECTORED 10 FOR $43.(( 5" SOFT SECTORED 10 FOR $41 <b 

ZX81 PERSONAL COMPUTER 
COME IN AND SEE IT OPERATING 

OUR PRICE $249.00 
BANKCARD AND MAIL ORDERS 

ARE WELCOME 
Please add pack. & post to mail orders. 

ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE, 3070. VICTORIA (03) 489 8131, 4891436 

$668 + 1A X 
$730+1AX 

$1515 + TAX 
$1555 + TAX 

$910 + TAX 
$1015 + TIX 
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Every 
PET needs 
a FRIEND. ■ • 

  

 

AO, 

  

  

  

COMPUTER COUNTRY 
OF PERTH 

PRESENTS 

NEC PC8000 SERIES BUSINESS 
Personal Corporate Computer 
Designed for Business and Personal Use 
Word Processing, Data & Financial 
Management and more. 

X • apple'  COMPUTER 

AND 

COMPUTER 

.. the end of the Compromise" 

* OPENS YOU TO THE WORLD 
OF PERSONAL COMPUTING 

* FULL RANGE OF HARDWARE 
AND SOFTWARE AVAILABLE 

AVAILABLE NOW FROM OUR SHOWROOMS AT 

COMPUTER COUNTRY 
128 HECTOR STREET, 
OSBORNE PARK, 6017 

WESTERN AUSTRALIA 
PHONE: (09) 444 7431 

(OPEN FOR SATURDAY MORNING TRADING — EASY PARKING) 

Introducing a new series of programs that are 'FRIENDLY' to the user and 
represent outstanding value for money.. , . 

and there will be more 'FRIENDS' coming 

FRIEND 1- Word Processor 
An on-line ROM chip for 8, 16, and 32K machines. This Word Processor program has 
been written by professionals specially for The Microcomputer House. 
The program can be used with or without a printer and will be available shortly in 
disk and tape versions as well. 
WP CHIP 	$85 
DISK 	 $70 
TAPE 	 $60 

FRIEND 2 - Mailing List 
This is a dual disk based system for the 4000 series microcomputers. It caters for 
2,100 records per data disk and offers sort and select facilities. It will also be available 
shortly for single disk systems. 
MAILING LIST 	$85 

FRIEND 3 - Data Handler 
This is a ROM chip containing machine language routines which allow the program-
mer to control screen input.•Alpha Field Entry•Numeric Field Entry•Date Entry 
•Disk Fastget®Field Reverse• Field Flash. Each of these functions have different 
options. FRIEND 3 is a derivative of our security ROM used by all our packages. 
4000 Series and 8000 Series only $85.00 each. 

All programs come with a complete instruction manual. 

DEMONSTRATION STOCK AVAILABLE AT NEVER TO BE REPEATED PRICES 
JUST PHONE OR CALL IN 

The 111crocompuier 
Hoose Pt .Ltd. Fl  M 	1ST FLOOR 133 REGENT STREET 

CHIPPENDALE , N.S.W. 2008. PHONE: (02) 699 6769 
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Programs 
420 6070270 
430 IFPEEK.70=255THENGOSUB980 M=Z GUTc_ 	FIJI + F FO LIlII. + 
440 IFF=ITHENF'E5E2. 32.REI.1 + DELETE LLD MOUSE + 
450 F=1 
460 POKEM,46-REM 4 INSERT NEW MOUSE + 
470 G0T0330 
480 REM +0* INITIAL DISPLAY 44* 
490 PRIIIT"7" 
508 F0RJ=327687032807 
510 POKEJ,255-FOl:EJ+40.255-POlEJ+920,e 5 
520 NEXT 
530 FORJ=32765T033728STEF40 
540 FORK=0702 
550 POKEJ+k.255 POKEJ+39-x,255 
560 NEXT 
570 NEXT 
580 PRINT"31414141441OOMASIM"; 
590 FORJ=1TO3 
600 PRINTTFIS 17)" 1 
610 NEXT 
820 PRINT"M"TAB<6>' C0RE• 00000 	HIGH "HSI 
630 RETURN 
640 REM 444 READ MOVEMENT DATA 444 
658 F0RJ=1T04:RERDM4J),NEXT 
668 DATR39,41,-39.-41 
670 REM 444 READ SOUND EFFECTS DATA 444 
680 FORJ=1T04:READS(J): NEXT 
698 DATA254,200,170,127 
700 REM 444 REBOUND DATA 444 
710 R(1 =2,R(2)=1 ,R<3)=4,R(4)=3 
720 0(1)=4:Q(2)=3, Q<3>=2, Q(4)=1 
730 RETURN 
748 REM 444 RANDOM MOUSE STARTING POSITION AND DIRECTION *44 
750 IFRND(1)>.5THEN11=32851+INT(RND(9'1*34)-8004iRHD(1):.5)•G0T0778 
760 M=32851+INT(RND(1)421)440-334(RND(1)>.5, 
778 D=INT<RND(1)44+1) IFPEEK(M+M(D>)<>32THEN770 
780 RETURN 
790 REM 444 MOUSE EATEN 444 
808 FORJ=ITO4 
810 POKE59464,S(J) 
820 FORK=IT050'NEXT 
838 NEXT 
840 POKE59464,8 
850 51=INT(•:SC+450-MD45>i10)410 
860 IF 51>SCTHENSC=S1 
870 SS=MIDS(STRS(SC).2) 
880 L=LEN<SS) IFL<STHENSS=LEFTI(ZS.5-L)+S$ 
890 PRINT"i8"TRB<6)"SISCORE, "SS" 	HIGH "HSS 
900 RETURN 
910 REM 444 CHEESE EATEN 44* 
328 FORJ=0T0200STEP28 
330 POKE59464,J 
940 FORK=1T010:NEXT 
950 NEXT 
960 P0KE59464.8 
970 RETURN 
988 REM 444 REBOUND 444 
990 POKE59464,128 

Superboard II 
Spin-Fighter 

by Robert Dunstan 

This program can be used with a 	To make the game more exciting, 
standard superboard (24 x 24 screen tune 'out' an FM radio beside the 
format). 	 computer to give `sound effects'. 
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bOrlHcord 

CHEQUE 

EDUCATIONAL 
SOFTWARE 

FOR YOUR t Fbde II 

COMPUTER AIDED INSTRUCTION 

FRENCH, GERMAN, SPELLING & SPEED READING, 
AUSTRALIAN GEOGRAPHY, UNIVERSAL TUTOR/QUIZ 

SOFTWARE FOR EDUCATION 

ARCHIVE-BIBLIOGRAPHY-FILING, LIBRARY CATALOGUE, 
LIBRARY LOANS SYSTEM, SCHOOL RECORDS & REPORTS 

Lothlorien Farming 
Culliveling new conceals 

	

I EACH 	OPO BOX 1033 

	

PROM. 	
- SYDNEY 2001 

	

$49 	ph: 1021 398 4023 

	~ 

j

OMPUTED
TY 

AS PART OF THE 

COMPUTER 
COUNTRY 

GROUP 

REFERS IT'S CLIENTS TO 

COMPUTER 
COUNTRY 

ADVERTISMENTS THROUGHOUT 
THIS MAGAZINE 

FOR DETAILS OF PRODUCTS. 
IN QUEENSLAND & N.T. 

PLEASE CONTACT DIRECT. 
COMPUTER CITY 

600 OLD CLEVELAND ROAD, 
CAMP HILL, 4152 BRISBANE 

TELEPHONE 
(07) 398 13759, (07) 398 6571 

FUJITSU COMPUTER 
PRODUCTS 

No. 11 Shepherd Crt., 
Corromandle Valley, S.A. 5051 

08-270 3175 

VIC-20 3K RAM EXPANSION, 
BLANK PRINTED CIRCUIT 

BOARDS, 
UNDRILLED 	$ 8.50, 
DRILLED 	$14.50, 
ASSEMBLED & 
TESTED 	 $27.50, 

PACKAGE INCLUDES 
POSTAGE 

DOCUMENTATION 
SUPPLIED 
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HITACHI 
PEACH 

HITACHI PEACH SOFTWARE 
AVAILABLE NOW ! 

Titles include: 
Backgammon; Draughts; Random 
Noughts and Crosses; Deep Space; 
Liza (artificial intelligence) 

ALL PROGRAMS IN COLOR 
WITH SOUND EFFECTS 

All programs on cassette — $24.95 
All programs on disk — $29.95 

or 5 programs for — $99.99 

Coming soon: 
Stargard, Startrek 5, Horse racing 
analysis, Morse code practice. 

PEACH 
COMPUTER PRODUCTS 

12/14 Wrexham Road, 
Windsor Vic 3181 

Phone: (03) 51 0646 

G•Pascal 	$35 
lilt neu higtl-•.I.."•d Pascal compiler 
implements a uuelul subset of Pa,,i..,1 
'or the standard Apple. 11. 

Ieaturus: 

Compiles at Duet 4, OLIO lines/minute. 

Only uses 12K for compiler, P-code 
interpreter and text editor. 

C.,tr., memory or disks not needed, 

pry easy to use and user friendly. 

1,1ies with comprehensive manual. 

" how programs wi, h disk version, 

I`nlll ;;h error m..•ade•s (nut codes) 
i 1 	I l rau to I., I I« 	of error. 

Ulg 	Pascal i:: Io,1,r.,d you can edit, 
compile and test continuously without 
needing any further disk ur cassetto 
is ess - 	debugging fast and easy. 

: CONST, ISTEGER, CHAR 

Irgm -aslibbila to +8388617 

dimension arrays. 

PROCEDURE, FUNCTION, WHILE, REPEAT, 
I t1lt, II , I(1•,I , I AIL, peeking and 

, music and more! 

: Sall Manual unto: e' 

Graphics Dump 
6I1pI 	lii-r r, 	., 	I 	I:• 

OL 
, inverse oI 
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QK nt more. Iii•l.i~II~~  

.11e1cily), 	t✓1,1i1 	.~I~.I 	~.~~~1v. 	, 	I~.1 	~ 	., 	, 	. 

Gambit Games 
1.1~ili 	 ~ 1 . , 	I ,,.ililii1 	, 	lili 	1111 	.1 

21-1 PRINT 
I"-.r,TLTiI i 	I I 	1 	-- _ 	. 1 1 '. 	. 1 I 	•11 I 	. .. 	•:~ ~ 	I , 

	li 
:-Zi r-4 •:_i•:: 

—'•I Mr,TL.T I..., ...!i 1 
1•": 1 1 7 I 	(-''«i': ' • i i 1 ; I_' : 

-Y 	P R T  T„  1 L  	T RL - r   l i - +•• 

_ 	- I-" rr T }I:
•.  u •

,t ) 1  't:_> 1 T IT rL ?4 
40  IT.~.TL,yT~ r.r.TLIT 

	

II~-~~~~ 	. 1 I 	. 	I•.. f": 1 7', I 
J_ 

 
I--rr r-C37- 1 TrCYLhJ . r1K'Er T R : rE;TT T 

00 I'Il''=1 y 
- - 	-C7,~i n i~ r, 1r177 i i - -I:'rl: i ~-' . 	I.: 	,'...,, 	. _n•I r••.-_Ii r;,:J,J,. L..I II''.LJ,k,r 1. 1'Ji••.II •̀.l li 
1  i- r i  Lr' r 

 1_  ' i " •.. L 1_ 
1  iC I-,rL 

'4'•  ..k. ROCKET  L-ES 	 r rRE  T l _NC w'!F .. 
112  - r - 1 TL _ 

,̀_t- -  L.• _ ~;`r' — 1 I I _ 
i —'- r.r -rr, 1._.vt r'.Lt9Lil:: 

140 
 	 '•I= - rl'•. ::::, 1 1.' . t? 

i C. a  1 •J Cl 	I', '•L' ; ', 1 'I 
~ -•_' L,r'.!T'.: I'Y'L'.'•, I (. 

170 j_ rHTr53470 J3 7 J 1 _i5` 1-J J-7J 7C-_ aC74P  j1 
72,22,5412.-2,10  _  

100 
   L _

- T  .r-1 C Z    	
l 7

_ 
1 J2 1lJ•J J 1 l J`1 J"_ JC 7 1 1 r l_ 

-'1117IC--_rrat1
- 

1'-12 C -_5. ;;_4-tI-I 
1222 

	

-_" 	-- .  :0 • TURRET V  1  - rrT T  LtlL 	t r 
- i Ti ,r 1 

	

1010 	..I I'r';. 1-1 1 ~ 1_, 

1222 rrr r-1 -J 

1030 REPOI1 
1040 J( , ; .'rl )=I 1 
1252 NEXT  

12R2 Lr1Tf 
ii 27ä  LHTH -72 I:tJ il 7✓_ J.JI JLYr 11J _J1 J2 

 _0l 

1 ̂ :_ D •- _I 1 i_•_1 :.. .1' 1 _ -. 
1275 L-Ti72 Y2C2 11Yi l'31 J'C_ Jl _ 1•1 ,-CY )1 

72,-7,255,100 
12P2TL-_-_"T i - Y  „ Tr-1 7 _  
1 G=r  -Orr_i  . 2tii 
1095 REM***** ROCKET  -TrTLr h^Fd: 

--7L:T1. .̀Lir,i' -.- '•I.:I.i-I' i I ii-i!',! . ~I•,LI~. _ _t. 	_ I-1 . 

i ri-ii-iy4T1-iEN44-t4ikj 
r„r-,~ I -rl 

, 	1=1-ä=., I i r 1 .1: 1,
11 =' 1t. I_tr2 .• 	̀ =i-Fl• I_•I,r:7 J 

~'
:'r'.: i I '- -,,. 1'.r,l:'r'.: + 

Lil'•,L'•Li., " T r•_'._.. I L'1''•. "L.''11 L 
7r:~•'Fi~=::•~?I_14-tI_ITt 	li i .+i 
1:" ` 	r' 	~f:.-1, lYl 

F
,r.l: r'.: -I - 
IJ r•, ~ : '1. _~'~ 

--IirC7i,-r, ir -" 1-~Ii
1I1
'
~~
•.•L. J.JrJ4_t_ii 1,Ji 

r'!f,1•LIIT-1TI_,̀ t_1 I~ , .!T:II : f 	4°~•'Er••, 1 r T 
n-I.•r-•- 	r,i•.,IT :~ 	1 	i i I ilTll11r~4t i- lil••.Llfis ~ L, •. I 1 1 ~,L :' : 1"'ll~=%•illi 1: J 	I 

Lyr'••-rr 	I ~ i7 ,+li I FI_ I-:-~'!•!I-• -~- , LI=;~'TI-!EI,_14Lt. lt_I 
I_tiiJTI i:,'1•_tI%t4_t 

FF=r FA" 1 
7rri,-,--CTI„ rl,li i CC 11•"I'I --_II I~LI,11~J•J 

**Pi' ...L.I,Ii 
r-r;,1III-iT~ ~.-.L,I-,~y:TI111 i'I_If,rr-1+ i~4t.I,L•,ITT 
--T- i i'-'-' _il_ I i I 1 1._.4_i 

L1 •: 	r,: I I ,r", MISSILE*********        
11E1'IY`~`'*'+'r_rärEl.    
T 	rr • 	i . ~; TI rL,iLJT-L~-i-„L. ' C 
1FF'L I<;t:I•t::'1=1_i1lriLi,l1I-IlI 	_ 
7 r L,aT-.,-„I TI, 'rL, I I,JT- i l l" I I I-•_ 1 IiL1,1 I -1 

rr 	-7TL~ I I,IIJT-L1T 	C' 
1Ff~'~EI'•1• I•' j-1:-1' IrIE~l,1'1:-I~I I"". _ 
7rL:T.riT rLl 'T-,i. l 
11"' 1~1 I~--1 I i-'iL1'1i'I :-4 

: l a r 	- ••I 
F~iil•`:EI_I=.G1

I
•.

t
1•II r~: 

11" I If"~ - i ktTHEI•12 1 4~`' 
~ I •,~~'~`?THE~~,~`I_14~ I rr'EEi'~:::: I<:: : - 	- 	- 	- 

1100 
1101      

11n5i4_i _' C 1  

1110     

11?kt 

1175 i 7C 1 • ' 

11,7  
11730 
7r1 i i 1 1 •J _I 

i14a_t 

1141 
1145  _ 
1 i i 	-. 1  
114

.4
7 

1 
 i C J4LIi 1•  
1155 C •!JC 

1130 
2220 
_'4_114_1 

2222 
.",►_t ' G1 
74=t;Gt 
'n54_1 
,,GtIJ0 

~~'- ,4-1?4_1 
227= Hr=1 

Page 106 Australian Personal Computer 

Programs 



Microtine SERIES OF 
DOT MATRIX PRINTERS 

  

Microtine 80 
80 CPS UNIDIRECTIONAL 80 COLUMN 

STANDARD FEATURES 

• 40, 80, 132 columns 
• 6 and 8 lines per inch 
• 200,000,000 character head life 
• Centronics interface 
• Graphics 
• Continuous operation 
• Plain paper - up to 3 parts 
• Paper tear bar 
• Friction and pin feed 
• Upper and lower case ONLY $495 + TAX (=$565) 

Microtine 82,4 
120 CPS BIDIRECTIONAL 80 COLUMN 

STANDARD FEATURES 

• Centronics and RS232C interface 
• U pper and lower case with true descenders 
• 40, 80, 132 columns 
• 6 and 8 lines per inch 
• Rear/bottom paper path entry 
• Graphics 
• Plain paper - up to 4 parts 
• Multi-national character sets 
• Paper tear bar 
• Friction and pin feed 

Microtine 83A 
120 CPS BIDIRECTIONAL 136 COLUMN 

STANDARD FEATURES 

• F riction and tractor feed 
• Centronics and RS232C interface 
• U pper and lower case with true descenders 
• 6 and 8 lines per inch 
• Rear/bottom paper path entry 
• Graphics 
• Plain paper - up to 4 parts 
• Paper tear bar 
• Double width and condensed characters 

*CALL FOR PRICES ON OTHERS 	DISCOUNT FOR QUALITY 

COMP-SOFT MICROCOMPUTER SERVICES 
235 SWAN STREET, RICHMOND, VICTORIA, 3121. TELEPHONE (03) 428-5269 
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THE BEST WORD PROCESSOR 

• 
epsilon 

WORD PROCESSOR FOR THE APPLE II 
COMPUTER 

Features include: 
* A comprehensive word processing package 

with all the facilities one expects to find on a 
high priced word processor. 

* Full screen/cursor editing with unlimited 
bidirectional scroll. 

* Screen/cursor based insertion, deletion, 
search, search and replace, and block 
move. You simply move the cursor to any 
place in the file and insert or delete the 
required text. 

* Carriage returns may be included anywhere 
in search and replace strings, inserted or 
deleted like any other character. 

* Embedded print commands permit one to 
vary indent, left margin and so forth within 
the text. 

* Automatic disk backup permits very large 
files to be handled. 

* The user can define his own mailing list 
fields and can select on any or all of the 
fields. 

* Edits programs. 
* Two display modes: Edit mode (the one nor-

mally used) which shows the text exactly as 
is, folder' over to fit in the 40 column 
screer .,nd test print mode that shows the 
left and right edges of the text as it will look 
when printed. 

* Hardware requirements: 48K Apple)[ with 
disk drive and ROM Applesoft basic. The 
16 sector version will operate with the 
language card instead of ROM Applesoft. 

* Excellent after sales services and updates. 
* Recommended Retail Price $195.00. 

Available at Selected Apple dealers. 
Dealers can enquire by telephone 

(02) 630 3807 
OR send cheque, money order, 
bankcard authority etc. etc. to 

• 
epsilon 

we guarantee to refund your 
money within 14 days if you're not 
satisfied with it. 

SePSilOn is so good that 

to •••• 
IDEO 

L 
MAIL ORDER 
DEPARTMENT 

P.O. Box 254 Heidelberg, 3084 
Phone: 1031 435 3004 

ARCADE EQUIVALENTS: 
G.43. Galaxia = Galaxian 	 $ 9.95 
G.44. Collide = Crash 	 $ 9.95 
G.46. Alien IV 	  $18.95 

= Space Invaders 
G.48. I nterceptor 	  $14.95 

=Asteroids or Missile Command 
G.50. Monster Maze 	 $11.95 

= Ghost Muncher 
G.36. Pinball 	 $ 9.95 

= Arcade pinball machine. 

ADVENTURE GAMES: 
Basic 8K 2 tapes (most) 

G.27. Escape From Mars 	$18.95 
G.28. Death Ship 	 $18.95 
G.37. Nuclear Sub (one tape) 	$18.95 
G.40. Pyramid (special set up 

tape) 	 $18.95 
G.45. Vampire Castle 	$18.95 
G.52. Buried Treasure (4K one 

tape) 	 $ 9.95 

TREKS: 
G.29. Startrek - fight klingons 	$ 9.95 
G.32. Timetrek - Real time 	$11.95 

MAZES: 
G.47. Minos - Aim to escape to 

outside world 	 $11.95 
G.49. Labyrinth - Aim to kill monsters, 

has no escape. Monster Meter, 
gives range and direction to 
nearest monster 	$14.95 

WAR GAMES (BATTLE TYPES): 
G.6. Starfighter 	 $ 9.95 
G.7. Seawolfe 	  $ 9.95 
G.9. 	Fighter Pilot 	 $ 7.95 
G.12. Battlefleet 	  $ 7.95 
G.15. Bomber 	  $ 9.95 
G.23. Battleground 	 $ 7.95 
G.30. Air - Sea Battle 	 $ 9.95 
G.34. U - Boat 	  $ 9.95 
G.42. X - Wing Fighter 	 $ 7.95 

BOARD TYPE GAMES: 

G.1. Chess - 3 Levels 	 $19.95 
G.2. Backgammon 	 $11.95 
G.16.Awari 	  $ 7.95 
G.41.Othello 	  $ 9.95 

CARD GAME: 
GA. Blackjack 	  $11.95 

BALL GAMES: 
G.11. Barrier Ball 	  $ 7.95 
G.13. Slash Ball 	  $ 7.95 
G.14. Breakthru 	  $ 7.95 

CAR GAMES: 
G.19. Race Course 	 $ 7.95 
G.33. Grand Prix 	  $ 9.95 

TANK GAMES: 
G.5. 	Ten Tank Blitz 	 $11.95 
G.8. Tank For Two 	 $ 7.95 
G.17. Robotank 	  $ 7.95 

BASIC GRAPHIC GAMES: 
G.20. Gobbler 	  $ 7.95 
G.24. Worms 	  $ 7.95 

NEW 
ADDRESS 

PHONE: 

120 

P.O. 

CYBERNETICS 
RESEARCH 

REDFERN, 

CHIPPENDALE, 

LAWSON 

BOX 138 

ST. 
NSW 

(02) 
(02) 

2088 

698-8286 
699-3690 

*HITACHI 
"PEACH" 

AN EXCITING NEW 
MICRO-COMPUTER 

BASED ON THE 
6809 CHIP. 

COMPETITIVELY PRICED 
AT $1495. 

+ SALES TAX. 
BUY YOUR HITACHI PEACH 

FROM THE PEOPLE WHO 
WRITE THE SOFTWARE! 

HI-WRITER 
PROFESSIONAL LEVEL 

WORD PROCESSOR 
FOR THE NEW 

HITACHI PEACH 

$300 

HI-CALC 
THE LATEST IN 

VISUAL CALCULATORS 
COMING SOON 

FOR THE PEACH 

$250. 

MINI ASSEMBLER $25 

GAMES 

OTHELLO $25 
YAIITZEE $25 

ADVENTURE $25 

APPLE SOFTWARE 

GRAFPAK 

MORE POWER FOR 
JUST $95. 

PHIL'S 
CHEAP EDITOR 

$60 

Page 108 Australian Personal Computer 



rrugrams 
_ -n1J 	TL1-C•( (.. T P 1 ): T(r-C'( 1 IT, •7 ) 
-ri 	r.-4Jrr ;_ L i•_1i_i 	j'j("-1'11... ..I..1 

2112 ,_.OKECC-!-( HP_..l )*TO,32 
717R_i P'OKEI_i:+HP*TO,TR 
7172 	FC :I +NF. *TO= THEI-43l0G_1@ 
7135  IFMP<1.T  E;i 1__  
7500 I_iOTC 1 141 ; 
2:_9:_ 0 RE 	 * 	F 	ROCKET 	H 1 1 	:*' 4' 
3 ß_1._i 1•_i 	r' I r .E X , i I_ 1 
3005 ~ '!-=C!_ "% 11.300 

317_ 1 _ 	F 1♦ 	 T-1 T- 1C_: i 	rT r 
3_15 POKEX,32 

 

717122 MP=11 
•n3171 nOT0111710 
399n 	M**** END GAME **4 ii: 

4171n171 FOR 	 -ITr32, P INT:NEXT   
T 4010 	

-•ii._t_ Pr 	11 1 INOF:E 	I'_ i1;_ii . 

4270 PRINT:  1L P T lANO 	ER 00",P$ 
IIIIUT( 	ii 	;i lii 

4030 1 t FLEET$': I
1
ti
'
$ , 	:(= 	T 	1 HEl 	

(r
R !( y 

404n II LEFT$f. P$, 1 .)=n N"THEN4OGO 
415n GOTO4O2 _i 
iOn '' L. 	P O i ,E51F_1, R_1 'Y _ J_ 

417170 END 

TRS-80 Extra 
By Francis Butters 

10 	' 	TAB 
20 	' 
30 CLEAR500 
40 GOSUB110 
50 FORX=1T055:LPRINTCHR4(138):NEXT 
60 GOSUB110 
70 FORX=1T07:LPRINTCHR$(138):NEXT:ENr` 
80 	' 
90 	' 	PRINTING GOSUB 
100 	' 

110 A=10:LPRINTSTRINGI(3r32)7:FORX=1T07:LPRINTSTRING$(2,32)'5•STRING$(3r32)Ai:A= 
A+10:NEXT:LPRINTCHR$(13) 
120 FORX=1T08:LPRINT'>K•STRINC$(9r'.');:NEXT 
130 RETURN 

* Big 
* Plus 
* Prices 
F/T = 
MX100 

80 
descenders 
interface 
printing. 

Prices: 
Epson 
$814. 

NOT JUST PRETTY FACES 	EPSON PRINTERS 
C.P.C. * Bi-directional 8 9 x 9 Matrix * Full 96 A.S.C.I.I. character set with 

* Ultra-high resolution graphics (for type IIs and MX100) * Versatile 
options * Adjustable tractor-type pin feed * Correspondence quality 

M.X.80 ... $730. 	Epson M.X.80 Type II ... $785. Epson M.X. F/T ... 
Epson M.X.80 F/T type II ... $834. Epson M.X. 100... $999. 

• 

w 	eeh 

• -ripe. u 

discounts on recommended retail prices 	Add on disk drive for Apple $440.00 
17.5% sales tax if applicable 

subject to change without notice 	 COMPUTE RWARE 
Friction & tractor feed. 	 305 Latrobe Street, Melbourne 3000. 

has F/T and takes 15 inch width paper. 	Telephone: (03) 602 1006 

THE CAVERNS OF MORDIA 

Truly the most sophisticated 

computer game of adventure and strategy 

yet devised! 

iii For the Apple II. II plus Computer 

(481, 11 dish drive ron'd ) 

Lothlorien Farming 
Cu..tvaline New Concepts 

GPO BOX 1033 SYDNEY 2001 ph (02) 398 4023 

HITATCHI  "PEACH" 
PERSONAL COMPUTER 

Special discount prices on the 
PEACH, peripherials and software. 

Experienced system designer available 
to discuss your individual requirements. 

Ring for a personalised demonstration, 
tailored to your needs. 

FAMILY COMPUTING 
AUTHORISED HITATCHI DEALER 

Phone (03) 560-3103 (All hours) 
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FMS SOFTWARE AND HARDWARE FOR CP/M BASED SYSTEMS 

Agent for: Lifeboat Associates, Sigma International, Compuview, Westico, Memtech, 
Anderson Digital Equipment, AWA. 

Software Available 

 

New products appear in green. 

    

System Tools: 
BUG and uBUG 
DESPOOL 
DISILOG 
DISTEL 
EDIT 
EDIT-80 
FIL [IRAN 
IBM/CPM 
MAC 
MACRO-80 
MINCE 
PASM 
PLINK 
PLINK II 
PM AT E 
RAID 
Reclaim 
SID 
TRS-80 Model II Customization Disk 
Unlock 
Word Master 
XASM: 05, 09. 18, 48, 51, 65, 68, F8, 

400 
XMACRO-86 
ZAPrl0 
ZDT 
Z80 Development Package 
ZSID 

Telecommunications: 
BSTAM 
BST MS 
t trcrol.-ink-80 
FIBTE-80 

Languages: 
ALGOL-60 
APLN80 
BASIC Compiler 
BASIC-80 

baZic II 
BD Software C Compiler 
CBASIC-2 
CIS COBOL (Standard) 
CIS COBOL (Compact) 
COBOL-80 
FORTRAN-80 
KBASIC 
milLISP/muSTAR-80 
Nevada COBOL 
JRT Pascal 
Pascal/M 
Pascal/MT 
Pascal/M + 
Pascal/Z 
PL/I-80 
SI Fri- IIPI'l 	LISP 

S-BASIC 
Tiny-C 
Tiny-C Two 
irtSH Pne,c.d 

Whitesmiths' C Compiler 
XV BASIC 

Language and 
Applications Tools: 
BASIC Utility Disk 
DataStar 
FABS 
I AI if 	II 
Form 1 for CIS COBOL 
Form 2 for CIS COBOL 
MAGSAM Ill 
MAGSAM IV 
M/SORT for COBOL 80 
PSORT 
OSORT 
STRING/80 
STRING BIT 
SUPERSORT 
ULTRASORT II 
i lIln Ni 

Word Processing 
Systems and Aids: 

MicroSpell 
Letteright 
Magic Wand 
Sl,:llr ccii 1 

TEX 
Textwriler III 
Word Index 
WordStar 
WordStar Customization Notes 

Data Management 
Systems: 
CONDOR 
H DBS 
MOBS 
MDBS:DRS,.QRS„RTL 
dBASE II 
I' llSkt /LNICS 
PRISMA MS 

General Purpose 
Applications: 
CBS 
Selector III-C2 
Selector IV 

Mailing List Systems: 
tSunclirnniN, M. uhn~i I i-i 
Postmaster 
Mailing Address 
MailMerge for WordStar 
NAD 

Financial Accounting 
Packages: 
BOSS Financial Accounting System 
Peachtree Financial Packages. 

Structured Systems Group Financial 
Packages 

GLector 

Numerical Problem-
Solving Tools: 
T/MAKER II 
lot 

Analyst 
Microstat 
muSIMP/muMATH 
Stalpak 

Professional And Office 
Aids: 
Angel 
American Software Property 

Management Package 
Cornwall Apartment Management 
Datebook 
ESO-1 
iii Hn-Kin 
Professional Time Accounting 
Property Management 
PAS 3 Medical 
PAS 3 DENTAL 
-foie. Pro 
Univair 9000 Series Family Medical 

Management 
Univair 9000 Series Family Dental 

Management 
Univair 9000 Series Insurance 

Agency Management 
Univair 8000 Medical Management 
Univair 8000 Dental Management 
Wrrurmotor 

Books, Periodicals, 
Accessories 
APL—An Interactive Approach 
Accounts Payable and Accounts 

Receivable-CBASIC 
The CP/M Handbook (with MP/M) 
The C Programming Language 
8080/Z80 Assembly Language 

Techniques For Improved 
Programming 

Fity BASIC Exercises 
General Ledger-C BASIC 
H.W.Sams Crash Course in 

Microcomputing 
Introduction to Pascal 
Lifelines 
Pascal User Manual and Report 
The Pascal Handbook 
The Pasr: ii Pruner 
Payroll with Cost Accounting 

—CBASIC 
Structured Microprocessor 

Programming 
Using CP/M—A Sell-Teaching 

Guide 
srnaiurior tern 

DC Data Cartridges 
Flippy Disk Kit 
Floppy Saver 
Diskette Drive Head Cleaning Kits 
Van Clean Cleaning Kit 

Disk Operating Systems 
Software Bus Family 
SB 80 
CP/M-80 
MP/M 

Hard Disk Integration 
Modules 

RC Vector VIP 	 02 
02 VistaV-805.25in.SD 	 R8 
.02 VistaV2005.25in.DD 	 P6 
F13 Wanywril2r ..... 	. ... .. . 	. 	. ;L 
Al 	XEROX 820, 5.25 in 	 S6 
RV XfFif>Xß2D.isin 	 AI 
Al 	Zenith Z89+ Magnolia CP/M -80 	P7 
Al 	Zenith Z89 + Zenith CP/M-80 	 P7 
	P1 
	P2 
	P3 
02 
A3 
RZ 
iA 

Al 
B2 
RO 
RP 
RE 
RH 
Al 
RO 
	R3 
Al 

Media and Formats 
These are diskette, cartridge disk and cartridge 
tape format codes, to be specified when ordering 
software for listed computer or disk systems. All 
software products have specific requirements in 
terms of hardware or software support, such as 
MPU type, memory Size, support operating sys-
tem, or language. 
New formats appear in green. 

ADDS Multivision 	 RT 
Altair 8800 	 B1 
Altos 	 Al 
Apple CP/M-80 13 Sector 	 RG 
Apple CP/M-80 16 Sector 	 RR 
BASF System 7100 	 RD 
Blackhawk Micropolis Mod II 	 02 
C,.uhIurni,r(5c rutnrlor Svi,Hin  

CDS Versatile 3B  . 	 01 
CDS Versatile 4 	 02 
Columbia Data Products 8 in 	 A 1 
Columbia Data Products 5.25 in. 	S4 
COM PAL-80 .. 	 02 
Computer Ops N.C. HO 	.. 	S2 
CPT 8000 	 Al 
Cromerco System 3 	 Al 
Cromemco System 2 SD/SS 	 R6 
Cromemco System 2 DD/SS 	 RX 
Cromemco System 2 DD/DS 	 RY 
CSSN Backup ... 	 T1 
Datapoint 1550/2150 	 Al 
FISC VT I81 _. ;ill 
Delta Systems 	 Al 
Digi-Log Microterm II 	 RD 
urc Mir:rri l inn 

 if
; 

Durango F-85 	 RL 
Dynabyte DB8/2 	 R1 

Dynabyle DB8/4 .. 	  Al 
02 Exidy Sorcerer + Lifeboat CP/M-80 	 

	RW Exidy Sorcerer + Exidy CPlM-805.25 in 
Exidy Sorcerer + Exidy CP/M-80 8 in  	Al 

A l L 50 
Findex 	  
Heath H8 + H47 	  
Heath H89 + Magnolia CPIM -80 	 
Heath H89 + Heath CP/M-80 	 
Helios II 	  
Hewlett-Packard 125, 5.25 in. 	 
licwlu!I I'. i( .R;mi I76.'S ui 

ICOM 2411 Micro Floppy 	  
iCOM 3712 	  
ICOM 3812 	  
IMSAI VDP-40 	  
IMSAI VDP-42 	  
IMSAI VDP-44 	  
IMSAI VDP-80 	  
Industrial Microsystems 5000 .. 	 
Industrial Microsystems 8000 	  
Intel MDS SD 	  
Intertec Superbrain DOS 0 1 	  
Intertec Superbrain DOS 0.5.2.x... 	 
Intertec Superbrain DOS 3.x 	  
Intertec Superbrain OD 	  
ISClntecolor8063/8360/8963 	 
Ir'xtlruii VI1.30:1llllIi 
Lexor Alphasprinl Model S1 	  
Meda Delta. 1 5 25 in 
Micromation 	 
MiF,F 	85 
Micropolis Mod I 	 
Micropolis Mod II .. 
M ITS 3200-3202 	 
Morrow Discus 	 
Mosiek 	 

MSD 5.25_ in. 	  
M111.T1 1l CH-I 
M1-11_ T I F T ECI-I -I 
rin-yearn (Gemini drives) ._. ... _... 
NCR W40i0010..  

NNC-80 	  
NNC-BOW 	  

COMING SOON! 
ARCHIVES 1 
AVL Eagle II 
Commodore CBM/Pel 2000/3000/4000 Series 
Commodore CBM/Pet 8000 Series 
Dysys ESC 4500 
EXO 
Heunkon 
Heuristics 
MULTI-TECH III. IV 
Nascom/Lucas 
NCR 2950 
Northern Telecorn 503 
Pet/CBM 2000/3000/4000 Series 
Pet/CBM 8000 Series 
Philips P2000 with MMU 
Solid State Technology 

	Al 	Toshiba T250 
Al TRS-80 Model Ill 

	R3 Zeda 580 
Single-sided single-density disks are supplied for 
use with double-density and double-sided 8” soft 
sector systems. 
IMSAI formats are single-density with directory 
offset of zero. 
A media surcharge will be added to orders for the 

.A1 	following' 	Tape formats T1 and T3 
02 The list of available formats is subject to change .A7 	without notice. In case of uncertainty. call to con-
02 firrn the format code for any particular equipment. 

P6 NEC PC-8001 
Al 
P7 
P7 North Star SD 
B2 North Star DD 
SB North Star OD 
J'.I Nylac Micropolis Mod II 	 

Ohio Scientific C3 	  
R3 OKI IF-800 	  
Al Ii-i rnr, 

Al Pertec PCC 2000 	  
R4 Processor Technology Helios!! 	 
R4 Ouay 500 	  
R5 Ouay520 	  
Al PAIR DO 	  
RA Research Machines 5.25 in 	  
Al Research Machines 8 in 	  
Al 	Sanco 7000 5.25 in 	 
R7 SD Systems 5.25 in 	 
RJ SD Systems 8 in 	 
RK Space'bvte 	 
RS Tarboll8in 	 
	 Al TEI5.25in. 

TEIBin ............... 	.. 	 Al 
S1 	Telsvrdeo DD/DS ... .. 	 .... 	. 	...... _ 	S5 
P6 	T I.P (Alloy Engineering. Inc.) ,. _ _ 	...._._.T3 
	Al io.=,hihal'200 	 .........SF 
(TA 	TRSFB0 Model IStandard 	_... 	_..M-02 
01 	TRS-80 Model I + Shuffleboard 801. _ . _ _Al 

02 TRS-80 Model II 
51 	Vector MZ . 	......_ _. __ .. 
	A 1 Vector System 2800 
	Al 	Vector System B 

Note that Lifeboat programs have specific hardware and memory requirements but will run on most 
SEND FOR FULL LIFE BOAT CATALOGUE $15 

FMS 95 CANTERBURY ROAD, MIDDLE PARK, VICTORIA. 3206. (03) 690 4015 
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Free Brochure tells you how 
to save work finding, compar-
ing, selecting Semiconductors 
ICs, Microprocessor Software 

Send now to see how D.A.T.A.BOOKS 
can help you make device and software 
comparisons by studying just one page 
of essential technical information on 
dozens of similar devices (or programs), 
by seeing device drawings at the flip 
of a page ... by finding devices even if 
you have only a function in mind .. . 
or software if you are working with a 
specific microprocessor. 

Free brochure fully describes these 
23 D.A.T.A.BOOKS: 

Microprocessor ICs 
Microcomputer Systems 
Microprocessor Software 
Consumer ICs 
Digital ICs 
Linear ICs 
Interface ICs 
Memory ICs 
Discontinued ICs 
Power Semiconductors 
Optoelectronics 
Discontinued Optoelectronics 
Microwave 
Discontinued Microwave 
Transistor 
Discontinued Transistor 
Diode 
Discontinued Diode 
Thyristor 
Discontinued Thyristor 
Master Type Locator 
Discontinued Type Locator 
Application Notes Reference 

Mail To: J.H. BOOK SERVICES, 
75 Archer Street, P.O. Box 311, 
Chatswood. N.S.W. 2067. 
Sole Representatives for D.A.T.A. INC 
in Australia, New Zealand & Papua 
New Guinea. Phone: (021 419.7779. 
Telex: 27621. 

Send a D.A.T.A.BOOK BROCHURE 

Name: 	  

Company: 	  

Address: 	  

City: 	  

State 	Post Code 	 

Phone: 	  
(Area Code) 

Mail today - learn how you can join 
over 160,000 D.A.T.A.BOOK users 
and cut device search time! 	A 

LOOKING FOR FINE PRINT ? 
ASP specializes in fine print. 	Conversions for 
the IBM, Olivetti and Olympia ranges of 
typewriters, high speed low cost Daisywheel 
printers ($2,200) and high quality matrix 
printers. Take the excellent range of IBM 
typewriters. Typewriters with superb keyboard 
feel and robust construction. With ASP Interfaces 
ALL models can be used as computer printers. 
Selectric Models I, II and III ($740), Electronic 
Models 50 and 60 ($525) and Electronic Model 75 
($575). 	The Selectric Interface includes a 
precision electro-mechanical assembly that fits 
inside the typewriter. Detailed user installation 
instructions ore included, or you con use ASP's 
fast Installation service ($100). Models 50, 60 
and 75 are fully electronic, so installation is 
simpler. Special connectors plug into the IBM 
electronics. The same electronic assembly 
controls all models. Enclosed in a compact case 
with controls for power an/off, hold/run/self 
test, it uses microprocessor design for 
reliability and best performance from the 
typewriter. Computer data can n be accepted either 
RS232 or Parallel, so all 	are catered 
for. ASP will make custom cables to suit your 
system at moderate cost. All Interfaces ore 
"print only", and use os o typewriter is 
unaffected. 	Your computer can even use the 
special features of the Electronic Models. 

OLIVETTI TYPEWRITERS 
And now our IPM Interface, reprogrammed, will 
operate the Olivetti Daisywheel typewriter range. 
Just like with the IBM Electronics, our 
microprocessor monitors typewriter performance to 
ensure maximum throughput. Price again is $525. 

Whatever your fine print requirements ASP con 
help. 

STORING A LOT IN A SMALL SPACE 
By now you've heard ofor STRINGY FLOPPY. 
Fitting up to 75K of dato on a Wafer the size of a 
credit card. A low cost disk alternative. TRS-80 
Model 1 ($399), Sorcerer ($4331, RS232 MicroSponge 
($478), Stringy Bare ($199), and soon TRS-80 
Model III. 	And oll come with documentatio , 
supply of Wafers, and extra software. But perhr s 
you haven't thought of some of the interesting 
applications available. Data Bose Managers, Word 
Processing Programs, Editor/Assemblers, DOS-like 
operating systems,and now even a version of 
VisiColc. 	Team a TRS-80 Stringy Floppy with our 
Internal Memory (48K in keyboard for as little as 
$152) and the Model I becomes a useful business 
tool. Enquire about our suggested Stringy Floppy 
business and word processing configurations, and 
our money saving package deals including computer. 

For those who have persevered through the fine 
print, some new products. Our communication 
soft/hardware package will soon be released for 
disk and Stringy Floppy Tandy computers. Our 
stand alone WhisperStore word processing, data 
entry system For connection to Olympia typewriters 
is available. 

FREE 
Send your name and address to be added to our free 
newsletter mailing list. All quoted prices 
include Sales Tax but are subject to change. 

, 
MICROCOMPUTERS 

797 DANOENONG ROAD. 
EAST MALVERN 3145 
VICTORIA AUSTRALIA 

Telephone (03) 2118855 2118344 

COftP(TITION 
RESULTS 

Although it appears unlikely that most 
of Australia's writing ability, in the 
field of microcomputing, would come 
from North Adelaide, certainly two of 
the best three articles submitted in the 
APC printer competition came from this 
suburb. 

Congratulations to Bruce Duncan 
(who wrote on the application of com-
puters in analysing genetic trees), 
Mark Little (binary tree manipulation 
and decimal arithmetic on the Z80) and 
Russell Thamm (who wrote an editor 
for the Apple II), who will each receive 
a computer printer. A further twenty 
entrants have received a year's sub-
scription to APC for their excellent 
articles. 

APC would like to thank all readers 
who submitted entries to the Printer 
Competition. 

PRINTER WINNERS: 
Bruce Duncan, North Adelaide 
Mark Little, Wynnum North 
Russell Thamm, North Adelaide 

20 SUBSCRIPTION 
WINNERS: 

J. Boatwood, Sydney 
I. Champ, Launceston 
W. Crandall Jr, Double Bay 
D. Dowling, Morrisons RMD 
M. Garland, 'farce 
I. Gronovski, Rose Bay 
J. Hyde, North Epping 
R. Maneschi, Cremorne Point 
J. Pearce, Rosanna 
B. Rogers, Asquith. 
W. Russell, Croydon 
J. Schultz, Nedlands 
E. Sike, Sydney -.- Narwee 
S. Smith, Caringbah 
J. Stevenson, Sheffield 
P. Taylor, Auckland 
D. Thorpe, Glenunga 
L. Wong, Botany 
R. Worley, Glen Waverley 
S. Zadarnowski, Kwinana Beach 
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I OSBORNE 
"The answer to 
every would he 
computerist's 
prayer" 

Call Ken Forshaw 
as stock is now available. 

. Portability 

. 	2 x 5%" disk drives 
Inbuilt 5 inch screen 
RS232 port 
IEEE port 
Modem port 

• External monitor port 
• Battery pack port 

Package includes this software 
• MBasic CBasic 
. CP/M Wordstar with Mailmerge 
. 	Supercalc electronic spreadsheet 

CAULFIELD TYPE WRITER SERVICE PTY. LTD. 
874 Glenhuntly Road, Caulfield South 3162. 

Telephone: (03) 528 4555 

MICROPROGRAMMING/MICROVOICE 

CONSULTANT, SOFTWARE SUPPORT, 
SYSTEM DESIGN & INSTALLATION 

EPROM PROGRAMMING 

1. Complete Voice system including speaker using 
VOTRAXTM or Digi-talkerTM with sample programs. 
Just plug in and ready to use $250.00 P.P. $2.50 
Available for System 80, TRS80 TM APPLE I I,TM 
and S100 systems. Other computers available soon. 

2. VOTRAXTM Chip $98.00 
3. DISK 80 Expansion from Byte Magazine now 

available in Australia. 
Bare board $65.00 P.P. $2.00 
32K, Disk controller, Printer Port, Real time clock 
in Kits or Fully assembled $399.00 A&T P.P. $3.00 

4. 80' Lower Case, Reverse Imag9 & Faster speed 
$69.00 P.P. $2.00 

5. Computer Desks — Attractive, Modern solid design 
for most brands of micros from $450.00 excl Tax. 

6. Printer stand to suit most printers from $140.00 excl 
Tax. 

For further information contact 
MICROPROGRAMMING/MICROVOICE 
P.O. Box 475, 
MOUNT WAVER LEY phone (03) 233 6280 

Votrax is a trade mark of Federal Screw Works 
Digi-talker is a trade mark of National Semiconductor. 
TRS80 is a trade mark of Radio Shack. 
Apple II is a trade mark of Apple Computers Inc. 

Don't wait for Telecom 
COMMUNICATE TODAY WITH AN ACOUSTIC MODEM 

At The Logic Shop we will show you how you can communicate using a 
Sendata Acoustic Modem, for as little as $299*. Starting Today! Sendata 
Acoustic Modems are fully approved by Telecom and allow you to 
communicate with public data bases, time sharing networks, and other 
organizations and individuals. Acoustic Modems enable you to access large 
computer power and also "talk" to other computer users via the normal dail-
up telephone network. Sendata Modems suit most RS 232 compatible 
computers and terminals. 

The Logic Shop carries the full range of Sendata Acoustic Modems in stock 
including: 300 BPS to 1200 BPS, full duplex and half duplex models. 

If you would like advice on which Sendata model suits your particular needs, 
please give us a call and our trained staff will be happy to assist you. 

The Logic Shop 
Computer Systems. 
212 high Street, PRAIIRAN (03) 51 1950, 529 2771 
91 Regent Street, CIIIPPENDALE (02) 699 4910, 699 4919 
Shop 16, Civic Arc. Adelaide St. BRISBANE (07) 31 2330 
120 Murray Street, HOBART (002) 31 0818 

LSI 032 
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AL ACTION GAMES Jll 
Andromeda 
Bug Attack 
Caverns of Mars 
Crossfire 
Dodge Racer 
Dung Beetle 
Galactic Chase 
Ghost Hunter 
Hockey 
Jawbreake 

Match Racer 
Mouskattack 
Pool 1.5. 
Protector 
Race in Space 
Raster Blaster 
Asteroids 
Missile Command 
Space invaders 
Star Raiders 

Ali Baba 
Adventure 
Bi Bomber 
Captivity 
Conflict 2000 
Eastern Front 
Galactic Empire 
Lords of Kharma 
Midway Campaign 
Rescue at Rigel 
Waterloo 

My 1st Alphabet 
Analogies 
Compumath/Read 
Intro. to Program 
Piano Player 
Preschool 2 
Reading Comprehension 
Program Tutorials 
Number Series 
Vocab 1 & 2 

OS + A Basic 
Pascal 
Assembler Debug 
Forth 
Lisp 
Memory Maps 
New Utilities 
3D Graphics 
Tach Master 
Teachers Pack 

ATARI FOR EDUCATION HARDWARE 

10 Keypad 
Monkey Wrench 
Le Stick 
Light Pen 
Echo Speech 
Synthesisor 
Macro-Interface 
Soon 	 
Double Density 
8" & Hard Discs 
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Francis's language bmrslater is strictly for the birds. 

WAIT NO MORE FOR ATARI SOFTWARE. 

COMPUTERWAVE HAVE OVER 

100 NEW f' L, PROGRAMS FOR 
FUN, BUSINESS, EDUCATION 
& PROGRAMING AIDS. 
We also sell COMPUTE I and ANTIC 
but know ATARI best. 

FILE MANAGER 800 for 	$169.00 
Up to 2000 characters per record. 
Powerful search functions. 
Compatable with 128k Ramdisc. 
Mailing list and lots more. 

COMPUMAX 	 from $199.00 
Ledger - Inventory - Debtors. 

VISICALC 
We still have stock at 	$265.00 

LETTER PERFECT 
Powerful W. P. System. 	$199.00 
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We accept Bankcard, American Express, or use a Myer Account 
MAIL ORDERS INVITED MYIER 

    

LOWER GROUND FLOOR, M`vERSYDNEY STORE, GEORGE & MARKET STREETS, SYDNEY 
BOX 672, G.P.U., SYDNEY, 2000, TELEPHONE (02) 238-9984 
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As the February issue's "Lazing 
Around" went walkabout, I don't have 
any results to publish in this, the 
April, issue of A/'('. I am assured by. 
the I;dit:or such an horrendous blunder 

will not occur again (and ten strokes if 
it does). 
I'R.II.II; 1'tJ%7.I,I'4 

(Bing the fen digits 0 	9, construct  

Iwo numbers such that the first is the 
cube and the second is the fourth 
power of the same number, x. What is 
the value of x? 

Answers on postcards, please to: 
I a'r.ing Around, A/'(', 462 Burwood 
Road, Hawthorn, 3122 to arrive no 
later than May 30, 1982. 

QUICKII'; 

No answers, no prizes. 'Three boys have 
20 nuts between them, Billy has 3 more 
nuts than Alan but five fewer than 
Charlie. Ilow many nuts do they each 
have'? 
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HAVE WE 
ATARI SOFTWARE? 
YES- 
MOST DEFINITELY 
AT 

GEORGE & MARKET STREETS, 
LOWER GROUND FLOOR, MVEr: SYDNEY STORE, 
SYDNEY TELEPHONE 238-9984 

Languages 
Accounting 

Educational 

System Software & 
Hardware 

Games 

- BASIC - PASCAL - ASSEMBLER - PILOT - FORTH - OS + A BASIC. 
- Visicalc - File Manager 800 - File It 2 - 
Compumax Debtors - Ledger - Creditors - Stock Control. 

- Use the Atari's unique speech recording feature to ask questions, give 
explanations tell stories - See our software such as Analogies - Spelling - Reading 
Programming Tutorials - Teacher & Student Packs. 

- Exciting new items such as a Parallel Interface through the game ports for $99.00 
Screen Dump Programs - Extra cartridge for right hand slot of 800 - Light Pen 
Le Sticks, the tilting joystick - and more. 

- Huge selection - Ask for latest listing. 

We now not only have 250+ items for Atari but also one of the 
best selections of Apple II & Apple III Software and Hardware in Australia 

SORCERER SOFTWARE 
ASTRO ATTACKER 
PIETRO ATTACKER. — This is similar to the arcade game called "ASTRO BLASTER'. This action game for the Sorcerer 
is far superior to all other Sorcerer games because of its high resolution graphics. sound, variety and playability. Astro 
Fighter's graphics are extremely advanced. The display is of the console inside your astro fighter craft. In your 
console window you see the enemy ships placed aoainst a background of continuously moving stars. Gauoes also indicate 
the amount of fuel remaining and the temperature of your lazer cannons. If you fire too frequently you can overheat the 
lazers. or if you move recklessly you may run out of fuel. 

Your challenge is to survive and destroy the Spinners, the Lazer Shins, the Rockets. the Flame Throwers. and the Meteor 
shower. Docking with the mother ship is crucial to survival as this restores your shield strenoth and fuel, and cools 
your lazer cannon. With each succeeding level of play, survival becomes more difficult as the enemy ships attack with 
greater frequency and quickness. $21.95 
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These programs and more available from: 
Customized Technology, P.O.. Box 461, Ash field. NSW. 2131. Phone (02) 799 6373 

Also available from: CYty Personal Computers,. Electronic Agencies and other outlets. Ask for free catalogue. 
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INTECOLOR DESKTOP COMPUTERS 
The Professional Standards in colour computev,  

and software available for your personal use. 
UTILITIES: 

Screen Editor for BASIC, Macro Assembler, Text Editor, MLDP 
(Debugging did) 

PLUS a wealth of scientific, educational, engineering and accounting 
software all entranced by colour graphics. 

FEATURES: 

Now you can have a low-cost (systems for less than $4,000) 
Intecolor Desktop Computer with displays of up to 64 colour 
combinations. 
•All-in-one construction in stylised cabinet. 
•13"/19" CRT (No seperate monitor). 
•72 or 117 professional keyboard. 
• Upper and lower case (with descenders). 
*MICROSOFT BASIC in PROM (standard) 
•or optionally FORTRAN on DISK. 
•FILE CONTROL SYSTEM in PROM. 
•2 standard character sizes, additional two 
•under program control. 
•RS232 port with programmable baud rate. 
• Buffered parallel port. 
*Internal 5%" disk drive as standard. 
•Your choice of external 8" drives or a 514" 
•5 Mb.Winchester. 
•COMPUCOLOR Compatability. 

COLOR COMPUTER SYSTEMS 
SYDNEY tel. (02) 476 2487 

APPLICATIONS SOFTWARE: 

COLORCALC 	(column 	calculator), 	COLORGRAPH, 
EXECUGRAPH (business graphics), COMPUWRITER (colour word 
processor), CATS-80 system (Computer Aided Teaching System 
with colour graphics, voice synthesiser, deaf sign language). 
Accounts Payable, Accounts Receivable, AMWAY Program Series, 
General Ledger, Inventory, Statistics Packages. 

INSUlT COMPUTERS 
' np~le  ccj  H I TACH I 

The portable computer FINDEX 
System and software development in: 

Engineering, Business/Management, Education, 
Science, Home/Hobby, etc. 

Most programs for the above applications are 
available, e.g. accounting packages, 

word processors, file handling, statistics, 
critical-path method, engineering designs, 

costing/estimates, games, etc. 

AUTHORISED DEALER & SERVICE. 
Also supply computer needs. 

261 NORTHUMBERLAND STREET, 
LIVERPOOL, NSW 2170 

PH: (02) 601 8493 

HUGE SAVINGS OFFER 
with an dapple' or 

)Il ATARI' computer 

for the small business where work 
is done at home and office. 

WRITE LETTERS • MANUALS • SPECS 
DO BUDGETS & REPORTS 

RECORD LEDGER • STOCK • DEBTORS 
or medical, insurance, farming packages. 

e.g. THE LOWEST PRICED EVER 
)Il ATARI LEDGER PACKAGE. 

(incl. ATARI 400 Printer, Disk, Visicalc, Ledger) ONLY $2499.00 
ONLY FROM COMPUTERWAVE 

or the Ikclpple Accounting & Word Processing Package. 
(incl. Apple 48K, Epson Printer, 2 Discs, W.P. and 

6's' A/C Software, cards, cables and sales tax.) ONLY $5990.00 
(list prices of these items. Over $6600.00.) 

see them working at 

1 ' IE 
LOWER GROUND FLOOR, MYER SYDNEY STORE, 

GEORGE & MARKET STS. TEL: 238 9984. 
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DATAMAX 8000 

 

AUSTRALIAN 
MADE 

 

The Professional Grade Microcomputer 
for 

Industrial Control Business Accounting 
Office Automation Scientific & CAD/CAM Applications 

• Z80A CPU, 64K/256K 
• CP/M, MP/M, MP/M NET 
• IEEE 488 GPIB 

Instrumentation Interface 
• Floating Point Processor 
• S100 Bus Adaptor 
• Winchester Hard Disk Adaptor 
• Two Serial (RS-232C) Ports 
• Two Parallel Ports 
• Heavy Duty Power Supply 
• COBOL, FORTRAN, PASCAL 

DATAMAX COMPUTERS VICTORIA 
402 ALBERT STREET, EAST MELBOURNE 3002 



...describing the price 
performance leaders in 
table top computers. 

Owning an SX from IMS 
International is ajoy no matter which 
model you choose. 

Both give you Winchester perform-
ance and a lot more. 

Our 5000 SX table top computer 
features either a 5.5 or 11MByte 
Winchester subsystem, plus one or 
two 51/0" floppy drives. 

And our 8000 SX offers a 10, 20 
or 40 megabyte Winchester, plus one 
or two 8" floppies, and a 17 megabyte 

incremental cartridge tape drive 
subsystem. 

Both high performance Winchester 
subsystems deliver awesome speed 
— ten times faster than floppies, 
on the average. You can load a 20 
KByte system program in less than 
a second. 

More importantly, IMS systems 
are engineered for reliability, so 
downtime won't take away the gains 
Winchester technology brings. 
They're strictly business, from their 
metal-not-plastic cabinets to their 
test-don't-guess circuitry. 

And with our full 2-year warranty, 
you have it in writing. 

Software for the SXs includes 
either single user, or our new 
high performance multiuser/ 
multiprocessor operating sys-
tems, plus BASIC, FORTRAN and 
COBOL languages, and a host of 
compatibility-tested application 
programs. 

Ebr complete information and 
specifications on the 5000 SX and 
8000 SX, along with the location of 
your nearby IMS International dealer, 
just contact us. 

We'll tell you everything you ever 
wanted to know about SX. 

INTERNATIONAL 
COMPUTERS 

S.I. MICROCOMPUTER 
PRODUCTS 
H.Q. MANHATTAN CENTRE. 
CNR WALKER & MOUNT STS, 
NTH SYDNEY, 2060.(02)9223977 
CANBERRA (062) 47-8064 
MELBOURNE (03) 26-5522 
BRISBANE (07) 397-7322 
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üyjustavideogame 
when you can get a full colour 

computer for this price. 
A computer like this would have been fiction a few years ago. Now it's a 

reality. It's the new Commodore VIC-20, a full-fledged, expandable colour 
computer that costs little more than the video games. 

Everybody loves video games and the VIC-20 has some of the best. But 
the Commodore VI(-20 can also help the kids with their homework and 
mum with her home budgeting. Dad can even take the light, portable VIC-
20 to the office for financial and business applications. And Commodore has 
many more applications on the way. With full capability for: 

• Education programmes 
• Recreational programmes 
• Personal computing  
• Includes Microsoft, PET BASIC; 
• Connects to any TV set 
• 4 sound generators • 16 colours 
• 66 graphic characters 
• I1'ull-size typewriter-style keyboard  
• Easy-to-follow instruction manual 
• 25K total memory • 5K RAM 
• Memory expansion to 32K RAM 

The VIC-20 is the friendliest way we know to learn 
computing. It has a full computer keylxrard even a 
small child can operate. It plays music, has exciting 
graphics and lets you create pictures. It even tells you 
when you've made a mistake and how to correct it. The 
VIC-20 can take your children from pre-school through 
post-graduate studies. 

Why get just another game that could end up in the 
closet'? ;et an honest-to-goodness computer for just 
$399. Get the Commodore VIC-20. 

So much brain for so little. 

Cr.  commodore 
COMPUTER 
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